(19) 



3 



Europaisches Patentamt 
European Patent Office 
Office europeeh des brevets 





(11) 



EP 1 097 719 A1 



(12) 



EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

09.05.2001 Bulletin 2001/19 

(21) Application number: 00309722.7 

(22) Date of filing: 03.11.2000 



(51) lntci7: A61 K 38/55, A61K 31/00, 
A61P 15/00 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NL PT SE TR 
Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 08.11.1999 GB 9926437 
18.02.2000 GB 0004021 
26.05.2000 GB 0013001 
05.07.2000 GB 001 6563 
12.07.2000 GB 0017141 

(71) Applicants: 

• Pfizer Limited 

Sandwich Kent CT1 3 9N J (GB) 

Designated Contracting States: 
GB 

• PFIZER INC. 

New York, N.Y. 10017 (US) 

Designated Contracting States: 

BE CH DE DK ES Fl FR GR IE IT LI LU WIC NL PT 

SETRATCY 



(72) Inventors: 

♦ Maw, Graham Nigel, 

Pfizer Global Research & Dev. 
Sandwich, Kent CT13 9NJ (GB) 

• Wayman, Christopher Peter, 
Pfizer Global Res.&Dev. 
Sandwich, Kent CT13 9NJ (GB) 

(74) Representative: McMunn, Watson Palmer 
Pfizer Limited 
Patents Department 
Ramsgate Road 
Sandwich, Kent CT13 9NJ (GB) 



(54) NEP inhibitors lor the treatment of female sexual dysfunction 



(57) A method of treating a female suffering from fe- 
male sexual dysfunction (FSD), in particularfemale sex- 
ual arousal dysfunction (FSAD), is described. The meth- 
od comprises delivering to the female an agent that is 
capable of potentiating cAMP in the sexual genitalia; 



wherein the agent is in an amount to cause potentiation 
of cAMP in the sexual genitalia of the female. The agent 
may be admixed with a pharmaceutically acceptable 
carrier, diluent or excipient. Said agent is an inhibitor of 
NEP. 




Printed by Jouve, 75001 PARIS (FR) 



EP1 097 719 A1 



10 



Description 

FIELD OF INVENTION 

[0001] .The present invention relates to a pharmaceutical that is useful forthe treatment of female sexual dysfunction 
(FSD), inparticular female sexual arousal disorder (FSAD). , y=»'u..uu 0 i. 

[0002] The present invention also relates to a method of treatment of FS?D in particular FSAD 
S.ar T F h | A D eSent inVemi ° n ^ re ' a,eS * * ^ C ° mp ° Unds useful in ,he treatment of FSD, in 

Son. COnven / enCe ' a list of abbreviations that are used in the following text is. presented before the Claims 

i.i' 
i 

FEMALE SEXUAL RESPONSE 

' 5 Ell, ? 6 S6XUal r6SP0nSe Ph3Se ° f ar ° USal iS n0t easily disti ng"^hed from the phase of desire until phys- 

iological changes begm to take place in the vagina and clitoris as well as other sexual organs. Sexual excitement and 
pleasure are accompanied by a combination of vascular and neuromuscular events whic'h lead to 
chtons ,ab,a and vaginal wall, increased vaginal lubrication and dilatation of the vagina, lumen (Levin . 8 S n 

*o 1^999) ' ; ' Sj ° ber9 ' 1 " 2; Wa9ner - 1 " 2; Schi3Vi **• 1995; Masters **■ 1«W Berman et 

EIS2. J 3 ? 3 ' e " 9 ° r9e T nt 6nableS transudalion l ° occur and this process is responsible for increased vaginal 
ubr,cat,on,Transudat.on allows a flow of plasma through the epithelium and onto the vaginal surface the driving force 
or which is mcreased biood flow in the vagina, capillary bed during the aroused state. In addition engorgement eaS 
2s Itatlon offh '" ™* ' Uminal diameter - *» the dista, 2/3 of the vagina, caU" 

o me 1.1 f! Va9 ' na c 6 10 8 COmbination of smooth mus ^e relaxation of its wall and skeletal muscle relaxation 
of the pelvic floor muscles. Some sexual pain disorders such as vaginismus are thought to be due, at least in part by 

!TlZlT a T P T ntin9 di,a,ati ° n °' the V39ina: « h3S ye ' 10 be ascertained if Primarily a mool o^ 
skeletal muscle problem. (Levin, 1 980; Ottesen, 1 983; Levin, 1 991 : Levin. 1 9 9 2; Sjoberg 1 992- Waqner 1 992- Schiav 
•': ' ef a/.V 199S; Master ef a/.; 1996- Berman ef a/.; 1 999). ' ' ■'« ' 9' l8 ^. wa 9ner,1992,Sch.av. 

30 ■ [0007] The vasculature and micro vasculature of the vagina are innervated by nerves containing neuropeptides and 
; ^neurotransm^ 

tSlS^ST^' T tanCB f VaS ° aCtiVe imeStinal Peptide (VIP > < Hoyle « *'■> Prides that 1 

Zrlt , d l SCUSSed ^ NitriC ° Xide SynthaSe ' Which is often colocalised with VIP, displays a greater 

35 3/ 996? immUn0l0giCa " y ' in the d6ep 8,terieS and veins rather than in < ha hlood vessels of the proprL (Hoyle et 
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FEMALE SEXUAL DYSFUNCTION 

[0008] It is known that some individuals can suffer from female sexual dysfunction (FSD) 
40 ^SL FS ? JS define , d 35 diffiCUlty ° r inabiHty ° f 3 WOman 10 find ^tisfaction in sexual expression. FSD is 

Lve 2 nr T- JT?' diV ! rSe ,ema ' e S6XUal diS ° rderS (Leiblum ' 1998 ' Berman et *< ■ The woman may 
have lackof desire, dfeultywrtharousalororgasm, pain with intercourse or a combination of these problems Several 

types of disease, medications, injuries or psychological problems can cause FSD 

[0010] Studies investigating sexual dysfunction in couples reveals that up to 76% of women have complaints of 
sexual dysfunction and that 30-50% of women in the USA experience FSD complaints of 

SL^'^ h S ° f F !° in !' Ude hypoactive sexual desire disorda '. female sexual arousal disorder, orgasmic dis- 
order and sexual desire disorder. y 

Ee J' 681 " 16 "* 8 in devel °P ment ara t a ^eted to treat specific subtypes of FSD, predominantly desire and arousal 

50 S JE T H° rieS °' F ?, D V b6St d6fined bV C ° n,raStin9 th6m 10 the phases of normal ,ema ' a ^xual response- 

fZI'nn h ,TT ( '"^ ^ " ' ibid ° * ,he ** for sexual ex P ression " and manifestations 

often include sexual thoughts either when in the company of an interested partner or when exposed to other e otic 
stimuli n contrast, sexual arousal is the vascu.ar response to sexual stimulation, an important component ^f whlh fe 

Lfhf (e 9 ' V39 l and C " t0ral) b ' 00d f ' 0W and n0t n6CeSSari ^ sensitivtty 0r 9 asm is < he Please of sexual tension 

reslSnL^n in9 i, ar0lJSal FS ° 0CCUrS When a woman has an " unsatisfac ory 

response in any of these phases, usually desire, arousal or orgasm. FSD categories include hypoactive sexua. desire 
disorder, sexual arousal disorder, orgasmic disorders and sexual pain disorders. 
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[0014] Hypoactive sexual desire disorder is present if a woman has no or little desire to be sexual, and has no or 
few sexual thoughts or fantasies. This type of FSD can be caused by low testosterone levels, due either to natural 
menopause or to surgical menopause. Other causes include illness, medications, fatigue, depression and anxiety. 
(t)01 5] Female sexual arousal disorder (FSAD) is characterised by inadequate genital response to sexual stimulation. 

5 The genitalia (e.g. the vagina and/or the clitoris) do not undergo the engorgement that characterises normal sexual 
arousal. The vaginal walls are poorly lubricated, so that.intercourse is painful. Orgasms may be impeded. Arousal 
disorder can be caused by reduced oestrogen at menopause or after childbirth and during lactation, as well as by 
illnesses, with vascular components such as diabetes and atherosclerosis. Other causes result from treatment with 
diuretics, antihistamines, antidepressants eg SSRIs or antihypertensive agents. FSAD is discussed in more detail infra. 

io [0016] Sexual pair) disorders (which include dyspareunia andvaginismusj are characterised by pain resulting from 
penetration and may be caused by medications whicn reduce lubrication, endometriosis, pelvic inflammatory disease, 
inflammatory bowel disease or urinary tract problems. 

[0017] 'The prevalence of FSD is difficult to gauge because the term covers several types of problem, some of which 
are difficult to measure, and because the interest in treating FSD is relatively recent. Many women's sexual problems 
15 are associated either directly with the female ageing process or with chronic illnesses such as diabetes and hyperten- 
sion. 

[0018] There are wide variations in the reported incidence and prevalence of FSD, in part explained by the use of 
differing evaluation criteria, but most investigators report that a significant proportion of otherwise«healthy women have 
symptoms of one or more of the FSD subgroups.. By way of example, studies comparing sexual dysfunction in couples 
20 reveal that 63% of women had arousal or orgasmic dysfunction compared with 40% of men have erectile or ejaculatory 
dysfunction (Frank et al., 1978). 

[0019] However, the prevalence of female sexual arousal disorder varies considerably from survey to survey. In a 
recent National Health and Social Life Survey 19% of women reported lubrication difficulties whereas 14% of women 
in an outpatient gynaecological clinic reported similar difficulties with lubrication (Rosen etal., 1993). 
25 [0020] Several studies' have also reported dysfunction with sexual arousal in diabetic women (up to 47%), this in- 
cluded reduced vaginal lubrication (Wincze el al, 1993). There was no association between neuropathy and sexual 
dysfunction. 

■ / ■ • [0024] ''Numerous!studies have also shown that between 11-48% of women overall may have reduced sexual desire 
< with age. .Similarly, between 11-50% of women report problems with arousal and lubrication, and therefore experience 

'30 pain with intercourse. Vaginismus is far less common, affecting approximately 1% of women. 

[0022] Studies of sexually experienced women have detailed that 5-10% have primary anorgasmia. Another 10% 
have infrequent orgasms and a further 10% experience them inconsistently (Spector era/., 1990). ( 
[0023] Because FSD consists of several subtypes that express symptoms in separate phases of the sexual response 
cycle, there is not a single therapy. Current treatment of FSD focuses principally on psychological or relationship issues. 

35 Treatment of FSD is gradually evolving as more clinical and basic science studies are dedicated to the investigation 
of this medical problem. Female sexual complaints are not all psychological in pathophysiology, especially for those 
individuals who may have a component of vasculogenic dysfunction (eg FSAD) contributing to the overall female sexual 
complaint. There are at present no drugs licensed for the treatment of FSD. Empirical drug therapy includes oestrogen 
administration (topically or as hormone replacement therapy), androgens or mood-altering drugs such as buspirone 

40 or trazodone. These treatment options are often unsatisfactory due to low efficacy or unacceptable side effects. 

[0024] Since interest is relatively recent in treating FSD pharmacologically, therapy consists of the following:- psy- 
chological counselling, over-the-counter sexual lubricants, and investigational candidates, including drugs approved 
for other conditions. These medications consist of hormonal agents, either testosterone or combinations of oestrogen 
and testosterone and more recently vascular drugs, that have proved effective in male erectile dysfunction. None of 

45 these agents has been demonstrated to be very effective in treating FSD. 

FEMALE SEXUAL AROUSAL DISORDER (FSAD) 

[0025] The sexual arousal response consists of vasocongestion in the pelvis, vaginal lubrication and expansion and 
50 swelling of the external genitalia. The disturbance causes marked distress and/or interpersonal difficulty. Studies in- 
vestigating sexual dysfunction in couples reveals that there is a large number of females who suffer from sexual arousal 
dysfunction; otherwise known as female sexual arousal disorder (FSAD). 

[0026] The Diagnostic and Statistical Manual (DSM) IV of the American Psychiatric Association defines Female 
Sexual Arousal Disorder (FSAD) as being: 
55 "a persistent or recurrent inability to attain or to maintain until completion of the sexual activity adequate lubrica- 

tion-swelling response of sexual excitement The disturbance must cause marked distress or interpersonal difficulty. " 
[0027] FSAD is a highly prevalent sexual disorder affecting pre-, peri- and post menopausal (±HRT) women. It is 
associated with concomitant disorders such as depression, cardiovascular diseases, diabetes and UG disorders. 
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S noI h , e . Prima T COn ^ quences of FSAD are lack of engorgement/swelling, lack of lubrication and lack of pleas- 

:srsr. cw5ws o< fsad are reduced — ^ *** » 

[0029] It has recently been hypothesised that there is a vascular basis for at least a proportion of patients with 
symptoms of FSAD (Goldstein et < 1 998) with animal data supporting this view (Park et a, \ 997) 

Si ? Ca " did f f ° r , trea,in9 FSAD ' WhiCh 3re Und6r invesli 9«tion for efficacy, are primarily erectile dysfunction 
*erap,es that promote c.rculat.on to the male genitalia. They consist of two types of formulation, oral or sublingual 

mTn d I STr P °T I" 6 ' Ph6nt0lamine ' Sildenafi ')- and Prostaglandin (PGE, - Alpros.adi.) that are injected or'ad 
ministered transurethral^ in men, and topically to the genitalia in women 

[0031] The present invention seeks to provide an effective means of treating FSD, and in particular FSAD. • 
SUMMARY ASPECTS OF THE PRESENT INVENTION 

" wtthule oi mSS"* 8 ° f PreSen ' inVemi ° n iS abi ' rty t0 treat afema ' e SUfferinS ' r0m FSD (P re,erab, y. FSA D) 

[hTp'Lm inve 0 nSon Ce ^ *' lMS> °' *" ^ inVGnti ° n iS referred t0 as the " a ^nt of 

[0034] The agent of the present invention may also be used in combination with one or more additional pharmaceu- 
2 S3 a9en,S ; additi0nal P ha — tical| y a 9-«. ■ either present or used in conjunction ",h the 

mav b „1 PrGSe 7? one' ^ * ™ 10 85 8n " additi0nal a 9 ent '' ° ne ° r ™ re <* the.e additional agents 
MM If the addi«on« i "fT" ' :NEP ' " Combinaliof1s ° f a 9 a ^ ■» discussed in more detail below 

h„H one T 396 6 PreSent ' nVenti0n iS an l:PDE then ' for some embodiments said PDE is a cAMP 

ea odown 'iS TT'TT hydr0,ySin9) - The ^ " hydr ° lySin 9 CAMP " also includes metabolising anTr 
faking down cAMR The term "hydrolysing cAMP (and optionally cGMP)» means that the additional agent may be 

breLino down rr MP H " ^T" * ^ "» ^ cGMP " als ° includes -etabo sing and/o 

agent need not necessarily be able to hydrolyse cGMP. ' 

Son 66 " 6 ' 3 ' referenCeS herein ,0 a9entS maV bS aPP ' iCable l ° addi,i0na ' a96ntS 35 We " as 10 a 9 ents of ,he Present 
30 [0037] In accordance with the present invention, the agent of the present invention acts on a target preferably soe- 

ol the oTsi r ^ ThiS tar96t " S ° metimeS r6,erred 10 3S the " tar96t 0f the bresent inventi °"" HoweleTthe a gent 
tiroi P rf ^ ° n ° f m ° re ° ther tar9GtS - These other tar 9ets may be referred to as an "additiona 

nven ion an! 6 ' ZTT ^ " UMd ' that addi,i0nal ageht Can targ et 'he same target of the presen 
ZTrtlZ t anaddlt '° na ta : 9Gt (WhiCh " eed n0t bG ,he Same addi,ional tar 9 et ,hat is ac terf on by the agent of the 
leZ TZT t H IT a T d6SCribed " iS ,0 be Und6rSt00d that 9 en era. references herein to targets may 

be applicable to the addrtiortal targets as well as to the target of the present invention 

E, A furthe rseminal finding of the present invention is the ability to enhance female genital (e.g. vaginal orclitoral) 
blood flow with use of the agent of the present invention. 9'"«n°rciuorau 
[ °!! 391 „ 1? °" r t , ex P eriments we have found that FSAD is associated with reduced genital blood flow - in particular 
reduced blood flow in the vagina and/or the clitoris. Hence, treatment of women with FSAD can be echoed by en 

anddZ ''"I " VaS ° aCtiVe a9entS - ' n ° Ur Studies ' we have shown »* cAMP medial vaginal 

and cl.toralyasorelaxat.on and that genital (e.g. vaginal and clitoral) blood flow can be enhanced/potentiated by ele- 
vation of cAMP levels. This is a further seminal finding. poiemiaiea D y ele 
[0040] In this respect, no one has previously proposed that FSAD can be treated in such a way - i e by direct or 
mdirect e evatton of cAMP levels. Moreover, there are no teachings in the art to suggest that FSAD was associated 

d 111 vTT 8 m ° d r i0n °l CAMP 3nd/0r leV6lS ° f ,hat CAMP is res P° nsible «" medELTvISSS 

clrtoral vasorelaxation. Hence, the present invention is even further surprising 

[0041] In addition, we have found that by using agents of the present invention it is possible to increase genital 
STT 8 T ? A °" e ' 9 ' inCr6aSed ' UbriCati0n the va 9inaandincreasedsensitivityinthevaginaandditoris 
FSAD ^ US!,nabr ° adaSpeCUhepreSentinVenti0nrelate ^^ 

t0 n° a 4 miK, The PreS ! nl inVe ?u?" iS advanta 9 eous as 11 P"*W" a means for restoring a normal sexual arousal response 
" 2 9eni a ' b, ° 0d f ' 0W ' eadin9 10 Va9inal ' Clit0ral and labial engorgement. This will result in increased 

vagmal lubncation wa plasma transudation, increased vaginal compliance and increased genital (e.g. vagina, and 

fZ^e Pr6Sent inVen,i ° n Pr0Vid6S 3 meanS l ° reSt ° re ' ° f P ° tentiate ' the normal sexual arousa ' 
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DETAILED ASPECTS OF THE PRESENT INVENTION 

[0044] In one aspect, the present invention relates to a pharmaceutical composition for use (or when in use) in the 
treatment of FSD, in particular FSAD; the pharmaceutical composition conjprising an agent capable of potentiating 
5 cAM P in the sexual genitalia of a female suffering from FSD, in particular FSAD; wherein the agent is optionally admixed 
with a pharmaceutical^ acceptable carrier, diluent or excipient; and wherein said agent is the agent of the present 
invention as herein defined. Here, the composition (like any of the other compositions mentioned herein) may be pack- 
aged for subsequent use in the treatment of FSD, in particular FSAD. 1 

[0045] In another aspect, the present invention relates* to the use of an agent in the manufacture of a medicament 
10 (such .as a pharmaceutical composition) for the treatment of FSD ; in particular FSAD; wherein the agent is capable of 
potentiating cAMP in the sexual genitalia of a femalesuffering from Fs6, iri particular FSAD; and wherein said agent 
is the agent of the present invention as herein defined. 

[0046] *ln a further aspect, the present invention relates to a method of treating a female suffering from FSD, in 
particular FSAD; the method comprising delivering to the female an agent that is capable of potentiating cAMP in the 
15 sexual genitalia; wherein the agent is in an amount to cause potentiation of cAMP in the sexual genitalia of the female; 
wherein the agent is optionally admixed with a pharmaceutical^ acceptable carrier diluent or excipient; and wherein 
said agent is the agent of the present invention as herein defined. 

[0047] In a further aspect, the present invention relates to an assay method for identifying an agent that can be used 
to treat FSD, in particular FSAD, the assay method comprising: determining whether an agent can directly or indirectly 
20 potentiate cAMP: wherein a potentiation of cAMP in the presence of the agent is indicative that the agent may be useful 
in the treatment of FSD, in particular FSAD; and wherein said agent is an l:NEP. 

[0048] By way of example, the present invention relates to an assay method for identifying an agent that can directly 
or indirectly potentiate cAMP in order to treat FSD, in particular FSAD, the assay method comprising: contacting an 
agent with a moeity capable of affecting cAMP activity and/or levels; and measuring the activity and/or levels of cAMP; 
25 wherein a potentiation of cAM P in the presence of the agent is indicative that the agent may be useful in the treatment 
of FSD, in particular FSAD: and wherein said agent is an l:NEP. 

[0049] By way of further example, the present invention relates to an assay method for identifying an agent that can 
direction indirectly potentiate cAMP in order totreat FSD, in particular FSAD, the assay method comprising: contacting 
« an agent with cAMP; and measuring the activity of cAMP; wherein a pptentjation of cAMP in the presence of the agent 

'30 is indicative that the agent may be useful in the treatment of FSD : in particular FSAD ; and wherein said agent is an I jN EP. 
[0050] In a further aspect, the present invention' relates to a process comprising the steps of: (a) performing the 
assay according to the present invention; (b) identifying one or more agents that can directly or indirectly potentiate 
cAMP activity; and (c) preparing a quantity of those one or more identified agents; and wherein said agent is an l:NEP. 
[0051] With this aspect, the agent identified in step (b) may be modified so as to, for example, maximise activity and 

35 then step (a) may be repeated. These steps may be repeated until the desired activity or pharmacokinetic profile has 
been achieved. 

[0052] Thus, in a further aspect, the present invention relates to a process comprising the steps of: (a1) performing 
the assay according to the present invention; (b1 ) identifying one or more agents that can directly or indirectly potentiate 
cAM P activity, (b2) modifiying one or more of said identified agents; (a2) optionally repeating step (a1 ); and (c) preparing 
40 a quantity of those one or more identified agents (i.e. those that have been modified); and wherein said agent is an l:NEP. 
[0053] In a further aspect, the present invention relates to a method of treating FSD, in particular FSAD, by poten- 
tiating in wVocAMP with an agent; wherein the agent is capable of directly orindirectly potentiating cAMP in an in vitro 
assay method; wherein the in vitro assay method is the assay method according to the present invention; and wherein 
said agent is an l:NEP. 

45 [0054] In a further aspect, the present invention relates to the use of an agent in the preparation of a pharmaceutical 
composition for the treatment of FSD, in particular FSAD, wherein the agent is capable of directly or indirectly poten- 
tiating cAMP when assayed in vitro by the assay method according to the present invention; and wherein said agent 
is an l:NEP. 

[0055] In a further aspect, the present invention relates to an animal model used to identify agents capable of treating 
50 FSD (in particular FSAD), said model comprising an anaesthetised female animal including means to measure changes 
in vaginal and/or clitoral blood flow of said animal following stimulation of the pelvic nerve thereof; and wherein said 
agent is an l:NEP. 

[0056] In a further aspect, the present invention relates to an assay method for identifying an agent that can directly 
or indirectly potentiate cAMP in order to treat FSAD, the assay method comprising: administering an agent to the animal 
55 model of the present invention; and measuring any potentiation of cAMP and/or increase in blood flow in the vagina 
and/or clitoris of said animal; and wherein said agent is an l:NEP. 

[0057] In a further aspect, the present invention relates to a diagnostic method, the method comprising isolating a 
sample from a female; determining whether the sample contains an entity present in such an amount to cause FSD, 
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plrl? 15 ^? 0 ', 0 ' iS in an amount 80 as 10 cause FSD, preferably FSAD; wherein the entity has a'direct or indirect 
effect on the level or actrnty of cAMP in the sexual genitalia of the female; and wherein said entity can be modulated 
to achieve a beneficial effect by use of an agent; and wherein said agent is an I NEP. • • 

Sinnl 3 aSP ? ; ? ' • Sem inVenti ° n re ' a, ' eS t0 8 diagn0Stic imposition or kit comprising means for 

detec ,ng an entity , n an, Elated' female samp.e: wherein the means can be used to determine whether the sample 
contains the entity and in such an amount to cause FSD, preferably FSAD, or is in an amount so as to cause FSD 
preferably FSAD, wherein the entity has a direct or indirect effect on the level or activity of cAMP in the sexual genitalia 

sLc I ageris e a a n n< ?:NEp em ^ m ° dU ' a,ed * * M by USe ° f an W and whereiri 

S„ h F °L eaSe u r " ferenC !' thSSe fUrthef 3SpeCtS ° f ,he pr * sent inve "t ion are »™ ^scussed under appropriate 
section headings. However, the teachings under each section are not necessarily limited* each particular section. 

. PREFERABLE ASPECTS 

[0060] Preferably, the agent of the present invention is for the treatment of FSAD 

En. Preferab ' V ' 896,11 ° f PreS6nt inVemi ° n iS 8 m6diat0r ° f ,ema ' e 9enital (eg ' vaginal or cli,ora ') vas °re- 

!S !" °" e embpdiment > Preferably the agent of the present invention is for oral administration 
JS an0ther emb °d^ent, the agent of the present invention may be for topical administration. 

[0064] The agent of the present invention is an l:NEP (sometimes written as NEPi) 

[0065] For some applications, preferably the agent is a selective l:NEP. 

[0066] For some applications, preferably the agent is an l:NEP wherein said NEP is EC 3 4 24 11 

E F ° r S ° me ap P |ications ' Preferably the agent is a selective l:NEP wherein said NEP is EC 3 4 24 11 

S pT a M y ^ ea9em0ft ^^ 

[0069] Preferably the agent of the present invention has an indirect potentiating effect on cAMP Alternatively ex- 
SS^tS? a PP ,ications L Preferably the agent does not have a direct potentiating effect on cAMP. It is to be 
understood that the agent may have an indirect potentiating effect on cAMP by acting on naturally found and laturallv 
located directly acting agents - such as naturally found and located VIP. y 
□h^Z^lT! a P plicatio " s u the aaent of the Present invention may be administered in conjunction with another 
P oi rin y , T a9ent Her6|the c °- administra tion need not be done at the same time, let alone by the same 
route An example of a co-administration composition could be a composition that comprises an agent according to 

cAM^ComZ, °" T ^"r 1 ^ Whe ™ thS add ' ti0nal a9ent C0Uld have a direct ^Lst^ effecfon 
cAMP. Combination examples are discussed infra. , 

C ?° 71 l l°l S ° m f ap P |ications - Preferably the additional agent has an indirect potentiating effect on cAMP Examples 

I'til'i I Th a9emS t ' :NEP and/ ° r ,:NPY A,tematK/elV eX P ressed ' for -meapplications, preferable 

additional agent does not have a direct potentiating effect on cAMP. It Is to be understood that the addttional agent 

Tents ^,r h ' T P °T at ; 9 effect on cAMP b V actin 9 on naturally found and latura.ly located directly acting 
agents - such as naturally found and located VIP. y."^»>n 

[ °°I 21 ^v 0r S ? me ap P |ications - Preferably the additional agent has a direct potentiating effect on cAMP Examples of 
such additional agents include l:PDE. examples or 

uEm fZ ZZ aPP ! iCa ;. 0nS ' l B add ! ti0nal agent is an inhib * or • >*■ it is capable of exhibiting an inhibitory function. 
[0074] For some applications, the additional agent is an antagonist. 

!S I™ S ° me ap P ,ications ' Preferably the additional agent is an l:PDE (sometimes written as PDEi) 
[0076] For some applications, preferably the additional agent is a selective I PDE 

l0 °UL„ FOr S ° me ap P ,ications ' Preferably the additional agent is an I.PDE1 or l:PDE2 (sometimes written as IPDEII 
™" ^ ° r l:PDE3 or or.:PDE7 or l:PDE8, more preferably the agent is an I PDE2 

E c 0 ' S ° me ap P' ications ' Preferably the additional agent is a selective l:PDEII (sometimes wriitten as PDE2) 
S PorSomea PP l,catlons 'P referab ^ theadditi o n a'a3entisa^ 
[0080] For some applications, preferably the additional agent is a selective I NEP. 
SSI! F ° r S ° me applications ' Preferably the additional agent is a l:NEP wherein said NEP is EC 3 4 24 11 
E I™ S ° me applications - Preferably the additional agent is a selective l:NEP wherein said NEP is EC 3 4 24 11 
nno, ^ 0rSOmea P plications 'P referab ^ ,neadditi o n a'a9entisal:N 

h»tlLt TMov P xI!f ti0nS ' Prefer8bly the additi ° nal agent is an ,:NPY Y1 or l:NPY Y 2 or l:NPY Y5, more preferabfy 
ins agent is an I. IMP Y Y1 . 

[0085] For some applications, preferably the additional agent is a selective l:NPY 
[0086] For some applications, preferably the additional agent is an I.NPY Y1 . 
[0087] For some applications, preferably the additional agent is a selective I NPY Y1 

[0088] For some applications, the agent does not cause - or is administered in such a fashion so that it does not 
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cause - a prolonged drop in blood pressure (e.g. over a period of about 5 minutes or more). In this embodiment, if the 
agent is to be delivered topically then that agent may have the ability to cause a drop in blood pressure (such as if it 
were to be delivered intravenedusly), provided that in the topical application minimal levels of the agent pass into the 
blood stream. For an oral agent, .it is preferred that the agent does not cause a prolonged drop in blood pressure. 
5 [0089] In a preferred aspect, the agent of the present invention does not cause - or is administered in such a fashion 
so that it does not cause - a large change in heart rate. 

TREATMENT 

10 [0090] It is to be appreciated that all references herein to treatment include one or more of curative, palliative and 
prophylactic treatment. Preferably, the term treatment includes at least curative treatment and/or palliative tretament. 

FEMALE GENITALIA 

15 [0091] The term "female genitalia" is used in accordance with the definition provided in Gray's Anatomy, CD. Cle- 
mente, 13th American Edition - viz 

"The genital organs consist of an internal and external group. The internal organs are situated within the pelvis 
and consist of ovaries, the uterine tubes, uterus and the vagina. The external organs are superficial to the urogenital 
diaphragm and below the pelvic arch. They comprise the mons pubis, the labia majors and minora pudendi, the clitoris, 

20 the vestibule, the bulb of the vestibule, and the greater vestibular glands". 

ENDOGENOUS cAMP 

[0092] In a highly preferred embodiment the agent of the present invention potentiates endogenous cAMP - such as 
25 potentiates endogenous cAMP levels. 

[0093] Here, the term "endogenous cAMP" means cAMP that arises from sexual stimulation (sexual arousal). Hence, 
the term does not encompass cAMP levels that will be elevated independent of sexual drive. 

[0094] Thus, according to the present invention, treatment of , FSAD. is achieved by directly or indirectly potentiating 
endogenous cAMP signalling which, in turn, increases vaginal blood flow/lubrication and/or clitoral blood flow; thus 
30 enhancing the natural sexual arousal response. Thus, the treatment method of the present invention restores or po- 
tentiates the normal arousal response. 

[0095] In the treatment method of the present invention" this result may be achieved by use of an inhibitor of N t EP 
(EC 3.4.24.11). 

[0096] An animal test model is provided herein. This animal test model may be used to determine increases of genital 
35 blood flow as a result of cAMP potentiation. In this animal model a pelvic .nerve is stimulated - which brings on an effect 
that mimics the physiology of a sexual arousal/response. In these experiments, agents according to the present inven- 
tion cause an increase in blood flow, above control increases, after the nerve has been stimulated. In the absence of 
stimulation, the agents have no (or a negligible) effect in causing an increase in blood flow. Typically, in these experi- 
ments, the nerve is stimulated In order to obtain a base line increase in blood flow. Then a candidate (or actual) agent 
40 is delivered to the animal systemically or locally, such as by the intravenous, topical or oral route. An increase in blood 
flow, compared to control increases, is then indicative of an agent according to the present invention.. 

SEXUAL STIMULATION 

45 [0097] The present invention also encompasses administration of the agent of the present invention before and/or 
during sexual stimulation. Here the term "sexual stimulation" may be synonymous with the term "sexual arousal". This 
aspect of the present invention is advantageous because it provides systemic selectivity. The natural cascade only 
occurs at the genitalia and not in other locations - e.g. in the heart etc. Hence, it would be possible to achieve a selective 
effect on the genitalia. 

so [0098] Thus, for some aspects of the present invention it is highly desirable that there is a sexual stimulation step. 
We have found that this step can provide systemic selectivity. Here, "sexual stimulation" may be one or more of a visual 
stimulation, a physical stimulation, an auditory stimulation, or a thought stimulation. 

[0099] Thus, preferably the agents of the present invention are delivered before or during sexual stimulation, partic- 
ulaly when those agents are for oral delivery. 
55 [0100] Hence, for this preferred aspect, the present invention provides for the use of an agent of the present invention 
in the manufacture of a medicament for the treatment of FSAD; wherein the agent is capable of potentiating cAMP in 
the sexual genitalia of a female suffering from FSAD; and wherein said female is sexually stimulated before or during 
administration of said medicament. 
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oil lll^u V ' T mV ! n,IOn Pr ° VideS <0r the USe ° f an a9ent of ,he P resent inven,ion in the manufacture 

o I T ccTo 1 °' FSAD; Wherei " ,he a9em iS 03,331)16 0f Plating cAMP in the sexual genitalia 

ld ,T , Tl SAD; Wh6rein Said ,em3le iS SeXU3lly Stimul3,ed before ° r duri "9 administration of said 
medicament; and wherein said medicament is delivered orally to said female 

fmm^Anfhf i n ,h 0 H thiS Pre ' erred , 8SPeC ' ' he PreS6m inVen,i ° n pr ° Vided tor 3 me,hod of ,reatin 9 a fema le offering 
Zn amo ^ C ° mpnSm9 dellVerin9 10 ' he fema,e an 39en ' of ,he P resenl invention 'hat ^ capable of poten 
T2L «l m , f XU t 9enitaNa: Wn£rein ,he 39ent iS in 3n 3mount ,0 ' cause Potentiation of cAMP in the sexual 
genitalia of the female; wherein the agent is optionally admixed with a pharmaceutical^ acceptable carrier diluent or 

SET o and W - f6male iS SeXU3,,y S,imul3,ed before or durina administration of said agent 

[0103] Preferably, the present invention provides for a methbd of treating a. female suffering from FSAD- the method 
compr.smg dehvering to the fema.e an agent of the present invention that is capable of potentiating cAMP n he sexual 
genuaha; wherein the agent is in an amount to cause potentiation of cAMP in ^he sexual genitalia o'he female; wher ,n 
LIS IS t ° ptl0n3 y h admixed wrth a Pharmaceuticalfy acceptable carrier, diluent or'excipient; wherein said femae 
is sexually stimulated before or during administration of said agent; and wherein said agent is delivered orally to said 

POTENTIATING cAMP 

[0104] As used herein with reference to cAMP, the term "potentiating" includes any one or mdre of increasina the 
effectiveness of cAMP, increasing the levels of cAMP, increasing the activity of cAMP, decreasing the 
degradation, decreasing the level of cAMP inhibition. 

P ° te "!! a,in9 6ffeCt C3n be 3 di T effeCt ' An exam P |e of a d * ect effect would be upregulation of cAMP 
levels by an agent that increases the expression thereof. 

[0106] Alternatively, the potentiating effect could be an indirect effect. An example of such an effect would be action 
Z , h r W0Uld0thewise ""*« -duce the levels and/or activity of cAMP. Another ex mp,e of s 

an effect would be increasing the action of a substance that increases the effectiveness of cAMP, increases the levels 

Inhib^n 68565 aCtmty ° f CAMR d6CreaSeS ,hS ' eVel °' CAMP de 9 radati °^ ^ deceases the level of cAMP 
[0107] An example of an additional agent that could act as' a PcAMP would be l:PDE, such as l:PDEII. 
cAMP Mimetic 

!ni 1 nS ^ 0rsXo T! 3SpeCtSOf,hepreSentinVention ' the addtt^ ' 
[0109 As used herein, the term "cAMP mimetic" means an agent that can act in a similar fashion (e.g. have a similar 
biological profile and effect) to cAMP in the female sexual genitalia and, in doing so, does any one or more of increases 
the effectless of cAMP like moieties, increases the levels of cAMP like moieties, increases the ^,1iS£2 
moieties, decreases the level of degradation of cAMP like moieties, decreases the level of inhibition* cAMP like 

StoS h,l n H e ,i amP '?-! 8 ° A T mimStiC W ° Uld bS f0rSK0 ' in - Here We have found th at forskolin increases vaginal and 
clitoral blood flow and it can also act as a vaginal relaxant. 

[0111]. In a preferred aspect, the cAMP mimetic is administered orally. 
ACTIVATOR OF cAMP 

[01 12] As used herein, the term "activator of cAMP" means a substance that controls or releases cAMP in the female 
sexual gemtaha. The control may be direct (e.g. on cAMP itself) or indirect (e.g. via activation of SSm Fa Tease of 
reference, we refer to these substances as A^Mp. ' 

TARGET 



[0113] The term "target" as used herein with reference to the present invention means any substance that is cAMP 
an "camp- an l cAMP , or an AM cAMp . Otherwise expressed, the target of the present invention can be referred to as a 
^eAMpiarget. 

n°u 1 l 4 LI he ,ar9et ° f the Pfesent invention and/or t"e additional target may be an amino acid sequence and/or a 

ulatrTsame " ™~ "** 6XPreSSi ° n reSP ° nSib ' e ** ^ eXpreSSi ° n ° f S3me and/or a mod ' 

[01 15] The target may even be a combination of such targets. 
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. AGENT 

# 

[01 16] The agent of the present invention may be any suitable agent that can act as a P c amp- 
[01 17] The agent (i.e. the agent of the present invention and/or the additional agent) can be an amino acid sequence 
5 or a chemical derivative thereof. The substance may even be an organic compound or other chemical. The agent may 
even be a nucleotide sequence - which may be a sense sequence or an anti-sense sequence. The agent may even 
be an antibody. 

[0118] Thus, the term "agent" includes, but is not limited to, a compound which may be obtainable from or produced 
by any suitable source, whether natural or not. ' i 

io [0119] The agent ifnay be designed or obtained from a library of compounds wh'ich may'comprise peptides, as well 
as other compounds, such as small organic molecules, such as lead compbunds. 

[0120] By way of example, the agent may be a natural substance, a biological macromolecule, or an extract made 
from biolbgical materials such as bacteria, fungi, or animal (particularly mammalian) cells or tissues, an organic or an 
inorganic molecule, a synthetic agent, a semi-synthetic agent, a structural or functional mimetic, a peptide, a peptido- 

15 mimetics, a derivatised agent, a peptide cleaved from a whole protein, or e peptides synthesised synthetically (such 
as, by way of example, either using a peptide synthesizer or by recombinant techniques or combinations thereof, a 
recombinant agent, an antibody, a natural or a non-natural agent, a fusion protein or equivalent thereof and mutants, 
derivatives or combinations thereof. ♦ 
[0121] As used herein, the term "agent" may be a single entity or it may be a combination of agents. ' » 

20 [01 22] If the agent is an organic compound then for some applications - such as if the agent is an l:NEP - that organic 
compound may typically comprise an amide group (i.e.-N(H)-C(O)- or even -C(0)-N(H)-) and one or more hydrocarbyl 
groups. Here, the term "hydrocarbyl group" nrteans a group comprising at least C and H and may optionally comprise 
one or more other suitable substituents. Examples of such substituents may include halo-, alkoxy-, nitro-, an alkyl 
group, a cyclic group etc. In addition to the possibility of the substituents being a cyclic group, a combination of sub- 

25 stituents may form a cyclic group. If the hydrocarbyl group comprises more than one C then those carbons need not 
necessarily be linked to each other. For example : at least two of the carbons may be linked via a suitable element or 
group. Thus, the hydrocarbyl group may contain hetero atoms. Suitable hetero atoms will be apparent to those skilled 
in the-artandinclud^for instance, sulphur, nitrogen andoxygen. For some applications, preferably the agent comprises 
' at least one cyclic group. For some applications, preferably the agerpt comprises at least one cyclic group linked to 

'30 another hydrocarbyl group via an amide bond. Examples of such compounds are presented in the Examp|es section 
herein. . * ' " • 

[0123] If the"agent is an organic compound then forsome applications - siich as if the agent is an l:PDE - that organic 
compound may typically comprise two or more linked hydrocarbyl groups. For some applications, preferably the agent 
comprises at least two cyclic groups - wherein one of which cyclic groups may be a fused cyclic ring structure. For 

35 some applications, preferably at least one of the cyclic groups is a heterocyclic group. For some applications, preferably 
the heterocyclic group comprises at least one N in the ring. Examples of such compounds are presented in the Examples 
section herein. 

[0124] If the agent is an organic compound then forsome applications - such as if the agent is an l:NPY - that organic 
compound may typically comprise two or more linked hydrocarbyl groups. Forsome applications, preferably the agent 
40 comprises at least two- cyclic groups - optionally wherein one of which cyclic groups may be a fused cyclic ring structure. 
For some applications, at least one of the cyclic groups is a heterocyclic group. For some applications, preferably the 
heterocyclic group comprises at least one N in the ring. Examples of such compounds are presented in the Examples 
section herein. 

[0125] The agent may contain halo groups. Here, "halo" means fluoro, chloro, bromo or iodo. 
45 [0126] The agent may contain one or more of alkyl, alkoxy, alkenyl, alkylene and alkenylene groups - which may be 
unbranched- or branched-chain. 

[0127] The agent may be in the form of a pharmaceutical^ acceptable salt - such as an acid addition salt or a base 
salt - or a solvate thereof, including a hydrate thereof. For a review on suitable salts see Berge et al , J. Pharm. Sci., 
1977,66,1-19. 

so [0128] Suitable acid addition salts are formed from acids which form non-toxic salts and examples are the hydro- 
chloride, hydrobromide, hydroiodide, sulphate, bisulphate, nitrate, phosphate, hydrogen phosphate, acetate, maleate, 
f umarate, lactate, tartrate, citrate, gluconate, succinate, saccharate, benzoate, methanesulphonate, ethanesulphonate, 
benzenesulphonate, p-toluenesulphonate and pamoate salts. 

[0129] Suitable base salts are formed from bases which form non-toxic salts and examples are the sodium, potas- 
55 sium, aluminium, calcium, magnesium, zinc and diethanolamine salts. 

[0130] A pharmaceutically acceptable salt of an agent of the present invention may be readily prepared by mixing 
together solutions of the agent and the desired acid or base, as appropriate. The salt may precipitate from solution 
and be collected by filtration or may be recovered by evaporation of the solvent. 
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[0131] The agent may exisit in polymorphic form. 

[01 32] The agent may contain one or more asymmetric carbon atoms and therefore exists in two or more stereoiso- 
menc forms Where an agent contains an alkenyl or alkenylene group, cis (E) and trans (Z) isomerism may also occur 
The present invention includes «he individual stereoisomers of the agent and, where appropriate, the individual tauto^ 
menc forms thereof, together with mixtures thereof . 

[0133] Separation of diastereoisomers or cis and trans isomers may be achieved by conventional techniques e q 
by fractional crystaWsation, chromatography or H.P.L.C. of a stereoisomer* mixture of the agent or a suitable salt or 
2Z^? k ? diVidUa ' 6nanti0mer of ,he a 9 ent ma V als ° ba P^red from a corresponding optically pure 
ZZnT T ? 7 !T SUCh 35 bV H P L C - °' the corres P° n ^"9 racemate using a suitable chiral support or by 
h °k diastereoisomeric salts by reaction of the corresponding racemate with a suitable 

optically active acid or base, as appropriate. 

In 341 h Pr f e f nt inVenti ° n a ' S0 indUdeS a " SUitable iS0, ° pic varia,ions of ,ne a 9 ent or a pharmaceutically accept- 
able salt thereof . An isotopic variation of an agent of the present invention or a pharmaceutically acceptable salt thereof 

It "? 35 ,T m .r hiCh 31 ' eaSt at ° m iS re,ilaCed by an a,om havin 9 the same a <°mic number but an atomic 
r^t! r h ° m • a, ° miC maSS USUa " y '° Und na,Ure - Exam P ,es of iso, °P es ,hat can be incorporated into the 
e and Pjarmaceuhca lly acceptable salts thereof include isotopes of hydrogen, carbon, nitrogen, oxygen, phos- 
phorus, sulphur, fluorine and chlorine such as 2H, 3 H , 13 C , 14 C . is N . "0, ie 0 , 3i P 32 P 35 S ,a F ar J 36 C | r e SD e C tivel v 
Certain isotopic variations of the agent and pharmaceutically acceptable salts thereof, for example, those in which a 
radioactive isotope such as 3 H ,or «C is incorporated, are usefu. in drug and/or substrate tissue distribution studies 
SSfStht; c h 8 n r 8 ■?: ' Le " C ' iSOt ° PeS are P articular| y Preferred'fortheirease of preparation and detecta^ 
from greater metabolic stability, for example, increased in vivo half-life or reduced dosage requirements and hence 
ZnnLIrluT '" some ^cumstances. lsot °Pic variations of the agent and pharmaceutically acceptable salts thereof 
mi«? » ii k Pr6Par by COnventional Procedures using appropriate isotopic variations of suitable reagents 
[0135] It will be appreciated by those skilled in the art that the agent may be derived from a prodrug Examples of 

suTZ IT tha1 Certain Pr0,eC,6d 9f0UP(S) and WhiCh may P° ssess Pharmacological aclity as 

such but may ,n certa.n instances, be administered (such as orally or parenteral^) and thereafter metabolised in the 
body to form the agent which are pharmacologically active. 

Slmlul W . i ' ( I 1 b !! U S he l aPPr ! C L a,ed that C6rtain m ° ietieS kn ° Wn ' aS "P r °- m °ioties", fqr example as described in "Design .. 
o Prodrugs by H. Bundgaard, Elsevie r , 1985 (the disclosured of which is hereby incorporated by reference) may be 
placed on appropriate functionalities of the agents. Such prodrugs are also included within the scope of the invention 
nHirPt, Tu ^ any 006 ° r m ° re ° ,: dir6Ctly or indirectly ^crease the effectiveness of cAMP, directly or 

he ZTllVf* ° 1 CAMP ' dir6Ctly ° r indireCt ' y inCreaSe thG aCtivity of cAMP ' direct.y or indirectly decrease 
the level of cAMP degradation, directly or indirectly decrease the level of cAMP inhibition 

wherl «iH e ,A P Mp erably ' Xh t a9em °! thS Pr6Sem inV6nti0n dir6Ctly or indirectly selec,ive,v »™»»~ cAMP levels 
wherein said cAMP is sexually arousal induced cAMP. 

Lmoui, *„! hi9hly ^Tl 8SPeCt ' thC a9ent ° f the PreSenl inVention of the Dresent inventi ° n in oreases the relative 
amount of sexual arousal induced cAMP. 

[01 42] For some applications, the agent of the present invention selectively treats FSAD 

[0143] In one aspect, the agent may inhibit or antagonise a suitable target and in doing so potentiate cAMP levels 
in the female sexual genitalia. In the text, we have used the term inhibitor to mean an inhibitor and/or antagonist 

n hM J»,! n , aSPeC, ; the T* may aCtiVa,e ° r a9 ° niSe 3 SUitable tar 9 et and in doin 9 80 Potentiate cAMP levels 
m the female sexual genital.a. In the text, we have used the terms activator and upregulator inhibitor to mean activator 
ana/or upregulator and/or agonist. 

[0145] Thus, the agent may agonise, antagonise, upregulate, or inhibit a suitable target 

nrln!L Th I,f 9en ! ° f '' menV,0n ^ * * Sing ' e entity tnat is ca P able ° f exhib i ,in 9 two or more of these 
S A S" a,,vely - or In addltl0n ' the a 9ont of the present invention can be a combination of agents that are 
capable of exhibiting one or more of these properties. 

fnhiMa suSbXget 39601 ***** Upregu,a,e ' 0r se,ective * 

Ha ^ W s^ 9 T Se,eC,K ' e,y a9 ° niSe - Se,eCtiVe ' y anta9 ° niSe - Se ' eC,iVefy UprSgUla,e ' ° r Se,ec ^ 

™, 0 T a96n ! a ' S0 be Capab ' e ° f diSP ' aying ° ne ° r m0re otner beneficia ' factional properties. By way of 
example, the agent of the present invention may potentiate cAMP as well as potentiating cGMP. 
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[0150] For some applications (such as a topical application), the agent may also display an ACE (angiotensip con- 
verting enzyme) inhibitory action. An'ACE assay is presented in the Experimental Section herein. For some applications 
(such as with particular patienMypes), such agents (i.e. those that also display ACE inhibitory action) may not be 
suitable for oral administration. . ' 
5 [0151] For some applications, the agent may also display an ECE (endothelium converting enzyme) inhibitory action. 
ECE assays are well known in the art. 

PHARMACEUTICAL COMBINATIONS 

io [0152] The agent of the present invention may be used in combination with one or more other pharmaceutical^ 
active agents, such as a P cGMP (such a phosphodiesterase type 5 inhibitor eg Sildenafil, or a nitric oxide donor, or a 
nitric oxide precursor eg L-arginine or inhibitors of arginase) and/or a centrally acting pharmaceutical (e.g. a dopamine 
receptor agonist such as apomorphine or selective dopamine D2 receptor agonists such as PNU-95666 or a melano- 
cortin receptor agonist, such as melanotan II). Teachings on the use of apomorphine as a pharmaceutical may be 

15 found in US-A-5945117. In that particular document apomorphine is delivered sub-lingually. In addition, or in the al- 
ternative, the agent may be used in combination with one or more of: a PDE5 inhibitor (eg sildenafil, vardenafil (Bayer 
BA 38-9456) and IC351 (Cialis, Icos Lilly)), one or more of a nitric oxide donor (eg NMI-921 ), one or more of a dopamine 
receptor agonist (eg apomorphine, Uprima, Ixsene), one or more of a heterocyclic amine such as generically and 
specifically disclosed in WO 00/40226, in particular example numbers 7, 8 and 9, one or more of a melanocortin receptor 

20 agonist (eg Melanotan II or PT1 4), one or more of a potassium channel opener (eg a K ATP channel opener (eg minoxidil , 
nicorandil) and/or a calcium activated potassium channel opener (eg BMS L 204352), one or more of an a1 -adrenoceptor 
antagonist (eg phentolamine, Vasofem, Vasomax), one or more of a VIP receptor agonist or a VIP analogue (eg Ro- 
1 25-1 553) or a VI P fragment, one or more of a a-adrenoceptor antagonist with VIP combination (eg Invicorp, Aviptadil) , 
one or more of a a2-adrenoceptor antagonist (eg yohimbine), one or more of a estrogen, estrogen and medroxypro- 

25 gesterone or medroxyprogesterone acetate (M PA) or oestrogen and methyl testosterone hormone replacement therapy 
agent (eg HRT especially Premarin, Cenestin, Oestrofeminal, Equin, Estrace, Estrofenr Elleste Solo, Estring, Eastra- 
derm, EastradermTTS, Eastraderm Matrix, Dermestril, Premphase, Prempro, Prempak, Premique, EstratesL Estratest 
HS, Tibolone), one or more of a testosterone replacement agent (inc DHEA (dehydroandrostendione), testosterone 
(Tostrelle) or a testosterone implant (Qrganon)), one or more of a testosterone/oestradiol agent one or more of an 

so estrogen agonists eg Lasofoxifene, one or more of a serotonin receptor agonist or antagonist (eg 5HT1A, 5HT2C, 
5HT2A and 5HT3 receptor agonists and antagonists;, as described in W02000/28993),.one or more of a prostanoid 
receptor agonist (eg Muse, alprostadif, misoprostol), one or more of a purinergic receptor agonist (especially P2,Y2 
and P2Y4) one or more antidepressant agents (eg bupropion (Wellbutrin), mirrtazapine, nefazodone). 
[0153] The structure of IC351 is: 

35 . 



40 



45 




IC351 (Icos Lilly) 



so [0154] If a combination of active agents are administered, then they may be administered simultaneously, separately 
or sequentially. 

VIP COMBINATION 

55 [0155] According to the present invention, the agent is not VIP (or preferably not an analogue thereof or a fragment 
thereof). However, for some embodiments, the agent of the present invention may be co-administered with VIP or an 
analogue thereof or a fragment thereof. 

[0156] In a highly preferred aspect, VIP or an analogue thereof or a fragment thereof is not administered. This is 
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because there has been a report that VIP infusions lead to significant cardiovascular adverse effects such as increases 
in heart rate and a decrease in diastolic arterial blood pressure (Ottesen 1983, T987, 1995) 

[0157] In addition, and even though, Ottesen and co-workers have demonstrated that VIP induces increases in vag- 
. i,nal blood flow and lubrication in healthy volunteers, the mechanism by which VIP is exerting it's effects are unclear 
In the Irterature, there are a number of examples of VIP signalling through -different second messenger systems eg 
cGMP/guanylate cyclase (Ash ur- Fabian, 1 999); carbon monoxide (COVheme oxygenase (Fan et al 1 998) and cAMP/ 
adenylate cyclase (Foda.1995; Schoeffter, 1985; Gu, 1992). This is exemplified by a recent report which describes 
how the vasorelaxant effects of VIP in the uterine artery can be explained by the release of nitric oxide. (Jovanovic 
1998). Again, there is also evidence for VIP modulating njtric oxide (NO)/cGiyiP in male urogenital function (Kim 1 994)' 
[0158] Furthermorp, in the literature it has been reported that VIP has no. effect on cAMP levels in vaginal smooth 
muscle cell cultures (seeTraish, A., Moreland, R.B., Huang, Y„ etal. (1999). Development of human and rabbit vaginal 
smooth muscle cell cultures; Effects of vasoactive agents on intracellular levels of cyclic nucleotides Mol. Cell Biol 
Res. Comm., 2, 131-137). 

[0159] 'Moreover, in follow up studies, Ottesen and coworkers (see Palle, Bredkjaer, Ottesen and Fahrenkrug 1 990 
Clinical and Experimental Pharmacology and Physiology vol 17 61-68), report that the effect of VIP on vaginal blood 
flow irrespective of the route of administration is part of a systemic vasodilatory effect rather than a local response In 
addition, they report on a number of vascular side effects associated with VIP - viz flushing, hypotension and tachv- 
cardia. 3 

K, VALUES , 

[0160] For some applications, preferably the agent of the present invention (and optionally the optional additional 
agent) has a K ( value of less than about 100 nM, preferably less than about 75 nM, preferably less than about 50 nM 
preferably less than about 25 nM, preferably less than about 20 nM, preferably less than about 1 5 nM preferably less 
than about 1 0 nM, preferably less than about 5 nM. 

K h VALUES 

[01 61] "Fbr some applications, preferably the agent of the present invention (and optionally the optional additional 
agent) has a Kj, value of less than about 100 nM, preferably less than'about 75 nM, preferably less than about 50 nM 
preferably less than about 25 nM, preferably less than about 20 nM, preferably less than about 1 5 nM, preferably less 
thjan about 1G^nM, preferably less than about 5 nM. ... 

K. VALUES ' 

[0162] For some applications, preferably the agent of the present invention (and optionally the optional additional 
agent) has a K a value of less than about 100 nM, preferably less than about 75 nM. preferably less than about 50 nM 
preferably less than about 25 nM, preferably less than about 20 nM, preferably less than about 15 nM, preferably less 
than about 10 nM, preferably less than about 5 nM. 

PHARMACOKINETICS 

[01 63] For some embodiments of the present invention, preferably the agents of the present invention (and optionally 
the optional additional agent) have a log D of -2 to +4, more preferably -1 to +2. The log D can be determined by 
standard procedures known in the art such as described in J. Pharm. Pharmacol. 1990, 42:144 
[0164] In addition, or in the alternative, for some embodiments preferably the agents'of the present invention (and 
optionally the optional additional agent) have a caco-2 flux of greater than 2x10-6 C ms-i, more preferably greater than 
5x10-6cms-i. The caco flux value can be determined by standard procedures known in the art such as described in J 
Pharm. Sci 79, 7, p595-600 (1990), and Pharm. Res. vol 14, no. 6 (1997). 

SELECTIVITY 

[0165] For some applications, preferably the agent of the present invention (and optionally the optional additional 
agent) has at least about a 100 fold selectivity to the desired target, preferably at least about a 150 fold selectivity to 
the desired target, preferably at least about a 200 fold selectivity to the desired target, preferably at least about a 250 
fold selectivity to the desired target, preferably at least about a 300 fold selectivity to the desired target preferably at 
least about a 350 fold selectivity to the desired target. 

[0166] For some applications, preferably the agent of the present invention (and optionally the optional additional 
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agent) has at least about a 400 fold selectivity to the desired target, preferably at least about a 500 fold selectivity to 
the desired target, preferably at least about a 600 fold selectivity to the desired target, preferably, at least about a 700 
fold selectivity to the desired tafget,, preferably at least about a 800 fold selectivity to the desired target, preferably at 
least about a 900 fold selectivity .to the desired target, preferably at least about a 1000 fold selectivity to the desired 
5 target. 

CHEMICAL SYNTHESIS METHODS 

[0167] Typically the agent will be prepared by chemical synthesis techniques. 
10 [0168] The agent or target or variants, homologues, derivatives, fragments or mimetics thereof may be produced 
using chemical methods to synthesize the agent in whole or in part. For example, peptides can be synthesized by solid 
phase techniques, cleaved from the resin, and purified by preparative high performance liquid chromatography (e.g., 
Creighton (1983) Proteins Structures And Molecular Principles, WH Freeman and Co, New York NY). The -composition 
of the synthetic peptides may be confirmed by amino acid analysis or sequencing (e.g., the Edman degradation pro- 
fs cedure; Creighton : supra). 

[0169] Direct synthesis of the agent or variants, homologues, derivatives, fragments or mimetics thereof can be 
performed using various solid-phase techniques (Roberge JY et al (1995) Science 269: 202-204) and automated syn- 
thesis may be achieved, for example, using the ABI 43 1 A Peptide Synthesizer (Perkin Elmer) in accordance with the 
instructions provided by the manufacturer. Additionally, the amino acid sequences comprising the agent or any part 
20 thereof, may be altered during direct synthesis and/or combined using chemical methods with a sequence from other 
subunits, or any part thereof, to produce a variant agent or target, such as, for example, a variant NEP. 
[0170] In an alternative embodiment of the invention, the coding sequence of the agent target or variants : homo- 
logues, derivatives, fragments or mimetics thereof may be synthesized, in whole or in part, using chemical methods 
well known in the art (see Caruthers MH era/ (1980) Nuc Acids Res Symp Ser 215-23, Horn T et al (1980) Nuc Acids 
25 Res Symp Ser 225-232) . 

MIMETIC 

■ • ... .. , , ■ , ■ . , • . j,-.,. 

[0171] As used herein, the term "mimetic" relates to any chemical which includes, but is not limited to, a peptide, 
30 polypeptide, antibody or other organic chemical which has the saime qualitative activity or effect as a reference agent 
to a target. 1 ... 

CHEMICAL DERIVATIVE 

35 [0172] The term "derivative" or "derivatised" as used herein includes chemical modification of an agent. Illustrative 
of such chemical modifications would be replacement of hydrogen by a halo group, an alkyl group, an acyl group or 
an amino group. 

CHEMICAL MODIFICATION 

[0173] In one embodiment of the present invention, the agent may be a chemically modified agent. 
[0174] The chemical modification of an agent may either enhance or reduce hydrogen bonding interaction, charge 
interaction, hydrophobic interaction, Van Der Waals interaction or dipole interaction between the agent and the target. 
[0175] In one aspect, the identified agent may act as a model (for example, a template) for the development of other 
45 compounds. 

RECOMBINANT METHODS 

[0176] Typically the target for use in the assay of the present invention may be prepared by recombinant DNA tech- 
50 niques. 

POTENTIATING cGMP 

[0177] As used herein with reference to cGMP, the term "potentiating" includes any one or more of: increasing the 
55 effectiveness of cGMP, increasing the levels of cGMP, increasing the activity of cGMP, decreasing the level of cGMP 
degradation, decreasing the level of cGMP inhibition. 

[0178] The potentiating effect can be a direct effect. Alternatively, it could be a secondary effect and/or a downstream 
effect. 
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ISphllT^' h 6 f 9ent Z S \ L po,en,ia,es cGMP ac,s on a 'ccmp and/or an A McGMP wherein the modulator 
of cGMP has an adverse effect on cGMP, such that the agent reduces and/or eliminates and/or masks and/or diverts 
the detrimental effect of the l^p and/or the AM^p towards cGMP. 

[01 80] Hence, the present invention encompasses a combination of one or more Irl^p and one or more II ' In 
oneaspecUhehl^MpisaliPDE^Mp. , cAMP ^ GMP- 

Icamp AND/OR AM^Mp 

[0181] We have shown that cAMP mediates genital (e.g. vaginal or cli.oral) blood flow and by enhancing cAMP 
signalling we can enhance genital (e.g. vaginal or clitoral) blood flow in an animal model. Thus, an agent that upreq- 
ulates/enhances cAI|[lP-mediated vasorelaxation will.be efficacious in the treatment of FSAD. For ease of reference 

t^i:j:z~ s as ,camp and/or an AM ^ p - Here ' the Ump ^ d ,he *w have an adverse ef,ect « 

[0182] Thus, the agent may be any one of more of: an l:l cAMp and/or an l:AM AMP 

[0183] | The agent may be a single entity that is capable of exhibiting two or more of these properties. Alternatively 
or .n addition, the agent can be a combination of agents that are capable of exhibiting one or more of these properties 

k 1 >u tIT eAMP ,he AMcmp inClUde NEP and one or more of PDE < S > ° r any component associated 
therewith. The associated component may be, for example, a receptor and/or a co-factor. 

! °JJ?, ThUS ' a9em ° f PreSen ' inV6nti0n may be USed in con i unc «°n w«h one of more of: an l:PDE cAMP an 
l:NPY (sometimes written as NPYi), an l:NPY Y n (sometimes written as NPY Y„i) 

[0186] Likewise, the agent may be a single entity that is capable of exhibiting two or more of these properties Alter- 
natively, or in addition, the agent can be a combination of agents that are capable of exhibiting one or more of these 
properties. i 

!J cAM P AND/OR l:AM cAMP 

[0187] In accordance with the present invention we have found that it is possible to treat and/or prevent FSAD by 
using an agent that reduces and/or eliminates and/or masks and/or diverts and/or prevents'the detrimental effect of 
the l tAMp ,and/or the.AM^p towards cAMP. The agent may even restore cAMP levels that were decreased by the 

tLl Tm f 8 AMcAMR - F ° r ^ We refSr t0 th6Se substances as l:l cAMP and/or a l:AM cAMP . Here, the l:l cAMP and 
the hAM^p prevent or reduce the adverse effect on cAMP levels or activity • 

mental effecSnAM * °" *" ' : ' cAMP and/or an I:AM ca M p herein the AM cAMP has a detri- 



AcAMP 



[0189] In accordance with the present invention, we have found that one of the important causes of FSAD is due to 
low levels or low activity of cAMP in the female genitalia. 
[0190] Thus, the agent may be a U:A cAMP . 

[01 91] Thus, preferably the agent of the present invention may also be able to act as. and/or may be used in con- 
junction with, any one of more of: A:AC, A:VIPr, A:VIP n , l:l:VIPr or l:lvlP n . 

[0192] | The agent may be a single entity that is capable of exhibiting two or more of these properties. Alternatively 
or .n addition, the agent can be a combination of agents that are capable of exhibiting one or more of these properties' 



U:A. 



^cAMP 



[0193] In another respect, an additional target may be a component that increases the level of cAMP Hence the 
agent can also act as an U:AC ' 

[0194] Hence, by way of example, the agent of the present invention may also be able to act as, and/or may be used 
in conjunction with, any one of more of agent can be any one of: an U^p, an A:AC, an A:VIPr, an A:VIP n , an 
virr or an l:l:VIP n . " 

[0195] By way of example, the target could be cAMP itself or AC or VIP (or combinations thereof). 
COMBINATION OF hl^p AND/OR hM^ AND/OR U:A.. „ P 

[0196] In another aspect, the agent of the present invention may be used with a combination of cAMP potentiators 
By way of example, the agent of the present invention may be used in combination with one or more of: 
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l:PDE cAMP 
l:PDEn cAMP 
l:NPY 
" l:NPYY n 
l:NEP 

U:A cAMP 

A:AC 
, A:VIPr 
A:VIP n 

l:l:VIPr J 
l:l:VIP n . 

CAMP mimetic ' 
i 

INHIBITOR 



r0197l The term "inhibitor as used herein with respect to the agent of the present invention means an agent that 
can reduce and/or eliminate and/or mask and/or prevent the detrimental action of a l cAMP and/or a detrimental IvW 
towards cAMP. 

ACTIVATOR 

[0198] The term "activator" as used herein With respect to the agent of the present invention means an agent that 
can increase and/or produce and/or unmask and/or elevate and/or ensure actipn of cAMP and/or an A cAMP . The acti- 
vator may act as an agonist. 

OTHER ACTIVE COMPONENTS i 

[0199] .m.anotherlaspect, the agent of the.present invention may evenfte in combination with one or more other 
active components - such as one or more agents capable of potentiating qGMP 

AMINO ACID SEQUENCE 

[0200] As used herein, the term "amino acid sequence" is synonymous with the term polypeptide' f ^"*"*™ 
"protein". In some instances, the term "amino acid sequence" is synonymous with the term "peptide". In some. nstances, 
the term "amino acid sequence" is synonymous with the term "protein". 

[Soli tS amino acid sequence may be prepared isolated from a suitable source, or rt may be made synthefcally 
or it mav be prepared by use of recombinant DNA techniques. .... ♦ ^ 

[0202] in one aspect "he present invention provides an amino acid sequence that is capable of act ,nc , as i target n 
an assay for the identification of one or more agents and/or derivatives thereof capable of affect.ng the ammo ac.d 
sequence in order to potentiate cAMP to treat FSAD. 

NUCLEOTIDE SEQUENCE 

[02031 As used herein, the term "nucleotide sequence" is synonymous with the term "polynucleotide". . 
0204 ThenucleotidesequencemaybeDNAorRNAofgenom 

sequence may be double-stranded or single-stranded whether representing the sense or anttsense strand or coro- 
nations thereof . 

r0205] For some applications, preferably, the nucleotide sequence is DNA. 

[0206] For some applications, preferably, the nucleotide sequence is prepared by use of recombinant DNA tech- 
niques (e.g. recombinant DNA). 

[02071 For some applications, preferably, the nucleotide sequence is cDNA. ^ lirrinnfrtrm 
[0208] For some applications, preferably, the nucleotide sequence may be the same as the naturally occurring form 

Si 3 In o'ne aspect, the present invention provides a nucleotide sequence encoding a substance capable of acting 
^target in an assay jsucr ,as ayeasttwo hybrid assay) for the identHication of one or more agents and/or derivatives 
thereof capable of affecting the substance in order to potentiate cAMP to treat FSAD. «, atomBte 
02101 It will be understood by a skilled person that numerous different nucleotide sequences can encode the targets 
Ta Ll of the degeneracy of the genetic code. In addition, it is to be understood that skilled persons may, us.ng 
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routine techniques, make nucleotide substitutions that do not substantially affect the activity encoded by the nucleotide 
sequence of the present invention to reflect the codon usage of any particular host organism in which the target is to 
be expressed. Thus, the terms -variant-, "homologue" or "derivative" in relation to the nucleotide sequence set out in 
the attached sequence listings include any substitution of, variation of, modification of, replacement of. deletion of or 
add. .on of one (or more) nucleic acid from or to the sequence providing the resultant nucleotide sequence encodes a 
functional target according the present invention (or even an agent according to the present invention if said agent 
comprises a nucleotide sequence or an amino acid sequence). 

f 021 , 1 ,L AS indiCa,ed ab ° Ve ' With r6SpeCl t0 se( l uence homology, preferably there is at least 75%, more preferably at 
leas 85 /o, more preferably at least 90% homology to the sequences shown in the sequence listing herein. More pref- 
erably there ,s at least'95%, more preferably at least 98%, homology. Nucleotide homology comparisons may be con- 
ducted as described above. A preferred sequence comparison program is the GCG Wisconsin Bestfit program de- 
scribed above. The default scoring matrix has a matctvvalue of 10 for each identical nucleotide and -9 for each mis- 

S;, J-! 9aP ° rea,i0n Penalty iS " 50 and ,he default 9 aD extension P enal, V * "3 for each nucleotide ' 
[0212] The present invention also encompasses nucleotide sequences that are capable of hybridising selectively to 
the sequences presented herein, or any variant, fragment or derivative thereof, or to the complement of any of the 
above. Nucleotide sequences are preferably at least 15 nucleotides in length, more preferably at least 20 30 40 or 
50 nucleotides in length. These sequences could be used a probes, such as in a diagnostic kit. 

VARIANTS/HOMOLQGUES/DERIVATIVES 

[0213] In addition to the specific amino acid sequences and nucleotide sequences mentioned herein, the present 
invention also encompasses the use of variants, homologue and derivatives thereof. Here, the term "homology" can 
be equated with "identity". yy 

!m 141 , J* « Pr6 f m COm ' Xt ' 30 homol0 9° us seQuence is t^en to include an amino acid sequence which may be 
at least 75 85 or 90% identical, preferably at least 95 or 98% identical. In particular, homology should typically be 
considered wrth respect to those regions of the sequence known to be essential for an activity. Although homology can 

™lw C ™ S ' dered m terms of similarit y < i e - amin ° acid residues having similar chemical properties/functions) in the 
context of the present invention it is preferred to express homology in terms of sequence identity. 
[0215] Homology comparisons can be conducted by eye, or more usually, with the, aid of readily available sequence 
comparison programs. These commercially available computer programs can calculate % homology between two or 
more sequences. 

[0216] % homology may be calculated over contiguous sequences, i.e. one sequence is aligned with the other se- 
quence and each amino acid in one sequence is directly compared with the corresponding amino acid in the other 

°T reS ' dUe T 8 li T ThiS iS Ca " ed an " un 9 a PP ed " aliQ nment. Typically, such ungapped alignments are 
performed only over a relatively short number of residues. 

[0217] Although this is a very simple and consistent method, it fails to take into consideration that, for example in 
an otherw.se identical pair of sequences, one insertion or deletion will cause the following amino acid residues to'be 
EI ° f all 9 nment ' Potentially resulting in a large reduction in % homology when a global alignment is performed. 
[0218] Consequently, most sequence comparison methods are designed to produce optimal alignments that take 
into consideration possible insertions and deletions without penalising unduly the overall homology score This is 
ach.eved by inserting "gaps" in the sequence alignment to try to maximise local homology. 
[0219] However, these more complex methods assign "gap penalties" to each gap that occurs in the alignment so 
that, for the same number of identical amino acids, a sequence alignment with as few gaps as possible - reflecting 
higher relatedness between the two compared sequences - will achieve a higher score than one with many gaps 
Aff.ne gap costs are typically used that charge a relatively high cost for the existence of a gap and a smaller penalty 
for each subsequent residue in the gap. This is the most commonly used gap scoring system. High gap penalties will 
of course produce optimised alignments with fewer gaps. Most alignment programs allow the gap penalties to be 
modified. However, it is preferred to use the default values when using such software for sequence comparisons For 
example when using the GCG Wisconsin Bestfit package (see below) the default gap penalty for amino acid sequences 
is -12 for a gap and -4 for each extension. 

[0220] Calculation of maximum % homology therefore firstly requires the production of an optimal alignment taking 
into consideration gap penalties. A suitable computer program for carrying out such an alignment is the GCG Wisconsin 
Bestfit package (Un,versity of Wisconsin, U.S.A.; Devereux et al., 1 984, Nucleic Acids Research 12:387) Examples 
of other software than can perform sequence comparisons include, but are not limited to, the BLAST packaqe (see 
Ausubel et al., 1 999 ibid - Chapter 1 8), FASTA (Atschul et al., 1 990, J. Mol. Biol., 403-41 0) and the GENEWORKS 
surte of comparison tools. Both BLAST and FASTA are available for offline and online searching (see Ausubel et al 
1999 ,b,d, pages 7-58 to 7-60). However it is preferred to use the GCG Bestfit program. A new tool, called BLAST 2 
sequences is also available for comparing protein and nucleotide sequence (see FEMS Microbiol Lett 1999 174(2)- 
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247-50; FEMS Microbiol Lett 1 999 1 77(1 ): 1 87-8 and tatiana@ncbi.nlm.nih.gov). 

[0221] Although the final % homology can be measured in terms of identity, the alignment process itself is typically 
not based on an all-or-nothing pair comparison. Instead, a scaled similarity score matrix is generally used that assigns 
scores to each pairwise comparison based on chemical similarity or evolutionary distance. An example of such a matrix 
5 commonly used is the BLOSUM62 matrix - the default matrix for the BLAST suite of programs. GCG Wisconsin pro- 
grams generally use either the public default values or a custom symbol comparison table if supplied (see user manual 
for further details). It is preferred to use the public default values for the GCG package, or in the case of other software, 
the default matrix, such as BLOSUM62. 

[0222] Once the software has produced an optimal alignment, it is possible to calculate % homology, preferably % 
10 sequence identity. The software typically does this as part of the sequence comparison, and generates a numerical 
result. 

[0223] The sequences may also have deletions, insertions or substitutions of amino acid residues which produce a 
silent change and result in a functionally equivalent substance. Deliberate amino acid substitutions may be made on 
the basis of similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic nature of the 
15 residues as long as the secondary binding activity of the substance is retained. For example, negatively charged amino 
acids include aspartic acid and glutamic acid; positively charged amino acids include lysine and arginine; and amino 
acids with uncharged polar head groups having similar hydrophilicity values include leucine, isoleucine, valine, glycine, 
alanine, asparagine, glutamine, serine, threonine, phenylalanine, and tyrosine. 

[0224] Conservative substitutions may be made, for example according to the Table below. Amino acids in the same 
20 block in the second column and preferably in the same line in the third column may be substituted for each other: 



30 



ALIPHATIC 


Non-polar . 


GAP 






1 LV 




Polar - uncharged 


CSTM 






NQ 




..Polar - charged 


D.E , • 






KR, 


AROMATIC 




HFWY 



[0225] The present invention also encompasses homologous substitution (substitution and replacement are both 
used herein to mean the interchange of an existing amino acid residue, with an alternative residue) may occur i.e. like- 

35 for-like substitution such as basic for basic, acidic for acidic, polar for polar etc. Non-homologous substitution may also 
occur i.e. from one class of residue. to another or alternatively involving the inclusion of unnatural amino acids such as 
ornithine (hereinafter referred to as Z), diaminobutyric acid ornithine (hereinafter referred to as B), norleucine ornithine 
(hereinafter referred to as O), pyriylalanine, thienylalanine, naphthylalanine and phenylglycine. 
[0226] Replacements may also be made by unnatural amino acids include; alpha* and alpha-disubstituted* amino 

40 acids, N-alkyl amino acids*, lactic acid*, halide derivatives of natural amino acids such as trifluorotyrosine*, p-CI-phe- 
nylalanine*, p-Br-phenylalanine*, p-l-phenylalanine*, L-allyl-glycine* f 3-alanine*, L-a-amino butyric acid*, L-y-amino 
butyric acid*, L-a-amino isobutyric acid*, L-E-amino caproic acid*, 7 -amino heptanoic acid*, L-methionine sulfone"*, 
L-norleucine*, L-norvaline*, p-nitro-L-phenylalanine*, L-hydroxyproline # , L-thioproline*, methyl derivatives of phenyla- 
lanine (Phe) such as 4-methyl-Phe*, pentamethyl-Phe*, L-Phe (4-amino)*, L-Tyr (methyl)*, L-Phe (4-isopropyl)*, L-Tic 

45 (1 ,2,3,4-tetrahydroisoquinoline-3-carboxyl acid)*, L-diaminopropionic acid # and L-Phe (4-benzyl)*. The notation* has 
been utilised for the purpose of the discussion above (relating to homologous or non-homologous substitution), to 
indicate the hydrophobic nature of the derivative whereas # has been utilised to indicate the hydrophilic nature of the 
derivative, #* indicates amphipathic characteristics. 

[0227] Variant amino acid sequences may include suitable spacer groups that may be inserted between any two 
so amino acid residues of the sequence including alkyl groups such as methyl, ethyl or propyl groups in addition to amino 
acid spacers such as glycine or (3-alanine residues. A further form of variation, involves the presence of one or more 
amino acid residues in peptoid form, will be well understood by those skilled in the art. For the avoidance of doubt, 
"the peptoid form" is used to refer to variant amino acid residues wherein the a-carbon substituent group is on the 
residue's nitrogen atom rather than the a-carbon. Processes for preparing peptides in the peptoid form are known in 
55 the art, for example Simon RJ et al., PNAS (1992) 89(20), 9367-9371 and Horwell DC, Trends Biotechnol. (1995) 13 
(4), 132-134. 
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HYBRIDISATION 

[0228] The present invention also encompasses the use of sequences that can hybridise to the target, sequences 
• presented herein - such as if the agent is an anti-sense sequence. 
[0229] The term "hybridization" as used herein shall include "the process which a strand of nucleic acid joins with 
a complementary strand through base pairing" as well as the process of amplification as carried out in polymerase 
chain reaction (PCR) technologies. • .'• . 1 

[0230] Nucleotide sequences of the invention capable of selectwely hybridising to the nucleotide sequences pre- 
sented herein, or to their complement, will be generally at, least' 75%, preferably at least 85 or 90% and more preferably 
at least 95% or 98% ( homologous to the corresponding complementary nucleotide sequences presented herein over 
a region of at east 20, preferably at least 25 or 30, for instance at least 40, 60 or 100 or more contiguous nucleotides 
ITS ° tld6$eqUenCeS ° f the inVen,i0n Wi " C0mprise re 9 ions homologous to Vie nucleotide sequence set out 
!" foci u° Sequence listin 9 s of tne P resent inven,ion Preferably at least 80 or 90% and more preferably at 

invention ^ * °" M ° Me se 1 uer,ce set °* "n SEO ID No 2 of the sequence listings of the present 

[0231] The term "selectively hybridizable" means that the nucleotide sequence, when used as a probe, is used under 
conditions where a target nucleotide sequence is found to hybridize to the probe at a level significantly above back- 
ground. The background hybridization may occur because of other nucleotide sequences present, for example in the 
° r genomic DNA librar y bein 9 screened. In this event, background implies a level of signal generated by inter- 
action between the probe and a non-specific DNA member.of the library which is less than 1 0 fold, preferably less'than 
1 00 fold as intense as the specific interaction observed with the target DNA. The intensity of interaction may be meas- 
ured, for example, by radiolabelling the probe,, e.g. with ■ ■ 
[0232] Hybridization conditions are based on the melting, temperature (Tm) of the nucleic acid binding complex as 
taught in Berger and Kimmel (1987, Guide to Molecular Cloning Techniques, Methods in Enzymology Vol 152 Aca- 
demic Press, San Diego pA), and confer a defined "stringency" as explained below 

[0233] Maximum stringency typically occurs at about Tm-5°C (5°C below the Tm of the probe); high stringency at 

pSrtn ££!T, C b T° W A Tm; , intermedia,e Strin96ncy at about 1 °° C 10 20 ° C below Tm; and low stringency at about 
S ?, 5 , ( : bel0W ''. Tm - As Wl " be understood by those of skill in the art, a maximum stringency hybridization can be 
used to identify or detect identical nucleotide sequences while an intermediate (or low) stringency hybridization ca'n 
be used to identify or detect similar or related polynucleotide sequences. 1 

[0234] In a preferred aspect, the present invention covers nucleotide sequences that can hybridise to the nucleotide 
sequence of the present invention under stringent conditions (e.g. 65°C and O.'lxSSC {1XSSC = 0 15 M NaCI 0 015 
M Na 3 Crtrate pH 7.0). Where the nucleotide sequence of the invention is double-stranded, both strands of the duplex 
either individually or in combination, are encompassed by the present invention. Where the nucleotide sequence is 
single-stranded, it is to be understood that the complementary sequence of that nucleotide sequence is also included 

within the scope of the present invention. " " 

[0235] Nucleotide sequences which are not 100% homologous to the sequences of the present invention but fall 
within the scope of the invention can be obtained in a number of ways. Other variants of the sequences described 
herein may be obtained for example by probing DNA libraries made from a range of sources. In addition, other viral/ 
bacterial, or cellular homologues particularly cellular homologues found in mammalian cells (e.g. rat, mouse bovine 
and pnmate cells), may be obtained and such homologues and fragments thereof in general will be capable of selec- 
71 £ 9 10 sequences shown in ,ne sequence listing herein. Such sequences may be obtained by probinq 
cDNA hbrar.es made from or genomic DNA libraries from other animal species, and probing such libraries with probes 
comprising aH or part of the nucleotide sequence set out in herein under conditions of medium to high stringency. 
Similar considerations apply to obtaining species homologues and allelic variants of the amino acid and/or nucleotide 
sequences of the present invention. 

[0236] Variants and strain/species homologues may also be obtained using degenerate PCR which will use primers 
designed to target sequences within the variants and homologues encoding conserved amino acid sequences within 
the sequences of the present invention. Consented sequences can be predicted, for example, by aligning the amino 
ac.d sequences from several variants/homologues. Sequence alignments can be perfoimed using computer software 
known m the art. For example the GCG Wisconsin PileUp program is widely used. The primers used in degenerate 
PCR will contain one or more degenerate positions and will be used at stringency conditions lower than those used 
for cloning sequences with single sequence primers against known sequences 

[0237] Alternatively, such nucleotide sequences may be obtained by site directed mutagenesis of characterised se- 
quences, such as the nucleotide sequence set out in SEQ ID No 2 of the sequence listings of the present invention 
Th.s may be useful where for example silent codon changes are required to sequences to optimise codon preferences 
for a pamcular host cell in which the nucleotide sequences are being expressed. Other sequence changes may be 
desired .n order to introduce restriction enzyme recognition sites, or to alter the activity of the protein encoded by the 
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[02381 The nucleotide sequences of the present invention may be used to produce a primer, e.g. a PCR primer, a 
prime for an alternative amplification reaction, a probe e.g. labelled with a revealing label by conventional means using 
fadToactive or non-radioactive labe.s, or the nucleotide sequences may beckoned into vectors. Such primers, probes 
and other fragments will be at least 15, preferably at least 20, for example at least .25, 30 or 40 nucleotides .n length, 
and are also encompassed by the term nucleotide sequence of the invention as used herein, • 
[02391 The nucleotide sequences such as a DNA polynucleotides and probes according to the mvent.on may be 
produced recombinant!* synthetically, or by any means available to those of skill in theart, They may also be cloned 

?M4^ I^SraTffmers will be produced by synthetic means, involving a step wise manufacture of the desired 
nucleic acid sequence one nucleotide at a time. Techniques for accomplishing this using automated techniques are 

readily available in the art. x w . oD rD 

[02411 Longer nucleotide sequences will generally be produced using recombinant means, for example using a PCR 
polymerase chain reaction) cloning techniques. This will involve making a pair of primers e.g. of about J5 to ,80 
nucleotides) flanking a region of the targeting sequence which it is desired ,o clone, bringing the primers ,nt > contac 
with mRNA or cDNA obtained from an animal or human cell, performing a polymerase chain reaction (PCR) under 
conditions which bring about amplification of 4 he desired region, isolating the amplified fragment (e.g. by the 
reaction mixture on an agarose gel) and recovering the amplified DNA. The primers may be designed to contain suitable 
restriction enzyme recognition sites so that the amplified DNA can be cloned into a suitable cloning vector. , 
0242 Due to the inherent degeneracy of the genetic code, other DNA sequences which encode substantially the 
same or a functionally equivalent amino acid sequence, may be used to clone and express the target sequences. As 
will be understood by those of skill in the art, for certain expression systems, rt may be advantageous to produce the 
target sequences with ndn-naturally occurring codons. Codons preferred by a particular prokaryotic or eukaryot.c ^hos 
(Murray E et al (1989) Nuc Acids Res 17:477-508) can be selected, for example, to increase the rate of the target 
expression or to produce recombinant RNA transcripts having desirable properties, such as a longer half-life, than 
transcripts produced from naturally occurring sequence. , 

EXPRESSION VECTORS * 

' [0243] The nucleotide sequence for use as the target or for expressing the target can be incorporated into a recom- 
binant replicable vector. The vector may be used tb replicate and express the nucleotide sequence m and/or from a 
compatible ho\t cell. Expression may be controlled using control sequences which include promoters enhancers and 
other expression regulation signals. Prokaryotic promoters and promoters functional in eukaryot.c cells may be used 
Tissue specific or stLli specific promoters may be used. Chimeric promoters may also be used compnsing sequence 
elements from two or more different promoters described above. ^ ro . art 
.02441 The protein produced by a host recombinant cell by expression of the nucleotide sequence may be secreted 
or may be contained intracellular* depending on the sequence and/or the vector used. The coding sequences can be 
designed with signal sequences which direct secretion of the substance coding sequences through a particular prokary- 
otic or eukaryotic cell membrane. 

FUSION PROTEINS 

f02451 The target amino acid sequence may be produced as a fusion protein, for example to aid in extraction and 
purgation Examples of fusion protein partners include glutathione-S-transferase (GST), 6xHis GAL4 
and/or transcriptional activation domains) and p-galactosidase. It may also be convenient to .nclude a proteo Rav- 
age site between the fusion protein partner and the protein sequence of interest to allow removal of fusion protein 
seauences Preferably the fusion protein will not hinder the activity of the target. 

[0246] The fusion protein may comprise an antigen or an antigenic determinant fused to the substance of the present 
nvention.lnthis embodiment, thefusionproteinmaybeanon-naturally occurringfusionpro^ 
which may act as an adjuvant in the sense of providing a generalised stimulation of the immune system. The antigen 
or antigenic determinant may be attached to either the amino or carboxy terminus of the substance 
[02471 In another embodiment of the invention, the amino acid sequence may be ligated to a heterologous sequence 
o encode a fusion protein. For example, for screening of peptide libraries for agents capable of affectmg the substance 
activity, it may be useful to encode a chimeric substance expressing a heterologous epitope that is recognized by a 
commercially available antibody. 
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ANTIBODIES 



0248] n one embodiment of the present invention, the agent may be an antibody. In addition, or in the alternative 

™£? !!■ a " an,ib ° dy *" additi ° n ' ° f in ,he atterna,ive . tne ™ans for detecting the target may be an antibody' 

[0249] Antibod.es may be produced by standard techniques, such as by immunisation with the substance of the 
invention or by using a phage display library. 

[0250] For the purposes of this invention, the term "antibody", unless specified to the contrary, includes but is not 
imited to, polyclonal, monoclonal, chimeric, single chain, Fab fragments, fragments produced by a Fab expression 
library, as well as mimetics thereof. Such fragments include fragments of whole antibodies which retain their binding 
actMtyforat^ 

and other synthetic proteins which comprise the antigen-binding site of the antibody. Furthermore, the antibodies and 
ragments thereof may be humanised antibodies. Neutralizing antibodies, i.e., those which inhibit biological activity of 
the substance polypeptides, are especially preferred for diagnostics and iherapeutics 

[0251] If polyclonal antibodies are desired, a selected mammal (e.g., mouse, rabbit, goat, horse, etc.) is immunised 
with an .mmunogenic polypeptide bearing a epitope(s) obtainable from an identified agent and/or substance of the 
present invention. 

[0252] Depending on the host species, various adjuvants may be used to increase immunological response Such 
adjuvants include, but are not limited to, Freund's, mineral gels such as aluminium hydroxide, and surface active sub- 
stances such as lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, keyhole limpet hemocyanin and 
dinrtrophenol. BCG (Bacilli Calmette-Guerin) and CorynebaCerium parvum are potentially useful human adjuvants 
which may be employed ,f purified the substance polypeptide is administered to immunologically compromised indi- 
viduals for the purpose of stimulating systemic defence. ■ 

[0253] Serum from the immunised animal is collected and treated according to known procedures. If serum containing 
polyclonal antibodies to an epitope obtainable from an identifed agent and/or substance of the present invention con 
tains antibodies to other antigens, the polyclonal antibodies can be purified by immunoaffinity chromatography. Tech- 
niques for producing and processing polyclonal antisera are known in the art: In order that such antibodies may be 
made, the invention also provides polypeptides of the invention or fragments thereof haptenisedto another polypeptide 
for use as immunogens in animals or humans. 

[0254] Monoclonal antibodies directed against epitopes obtainable from an identifed agent and/or substance, of the 

^T"?! TS* ^ Rr ° dUCed by ° ne Ski " ed in the art - The 9 eneral methodology for making mono- 
clona antibodies by hybridomas is well known. Immortal antibody-producing cell lines can be created by cell fusion 
and also by other techniques such as direct transformation of B lymphocytes with oncogenic DNA, or transfection with 
Epstein-Barr virus. Panels of monoclonal antibodies produced against orbit epitopes can be screened for various prop- 
erties; i.e., for isotype and epitope affinity. ¥ yF 

[2, ^r 10 ^ a ? tib °? S V? SUbStanC6 and/ ° r id6n,ified a9ent may be DreDared usin 9 a "V technique which 
provides for the production of antibody molecules by continuous cell lines in culture. These include, but are not limited 

.. Tu hy _ bnd0ma techn T* originally described by Koehler and Milstein (1975 Nature 256:495-497) the human B- 
Ce ^tH L^7^! C !! i niqUe(KOSb0refa/(1983) ,mmu " 0 ' T oday4:72;Coteefa/(1983) Proc Natl Acad Sci 80:2026-2030) 
77 o^, £Z I t6ChniqUe (C ° le 6t 3,(1 985) Monoclonal Antibodies and Cancer Therapy, Alan R Liss Inc pp 
77-96) In addition, techniques developed for the production of "chimeric antibodies", the splicing of mouse antibody 
genes to human antibody genes to obtain a molecule with appropriate antigen specificity and biological activity can be 
"nT~T n era ' (1984) Pr ° C Nat ' AC3d Sd 81:6851 - 6 **: Neuberger et tf (1984) Nature 312:604-608; Takeda er 
pI 1 f S TZlVZ! 52 ' 4 !* 1 Alternative| y' techniques described for the production of single chain antibodies (US 
Patent No. 4,946,779) can be adapted to produce the substance specific single chain antibodies 
EZ? J/ ntlb °1 e f ' b ° th m0n0Cl0nal and P°'ydonal, which are directed against epitopes obtainable from an identifed 
agent and/or substance are particularly useful in diagnosis, and those which are neutralising are useful in passive 
immunotherapy. Monoclonal antibodies, in particular, may be used to raise anti-idiotype antibodies. Antiidiotype anti- 
bod.es are .mmunoglobul.ns which carry an "internal image" of the substance and/or agent against which protection 
is des.red. Techniques for raising anti-idiotype antibodies are known in the art. These anti-idiotype antibodies may also 
be useful in therapy. y 

[0257] Antibodies may also be produced by inducing in vivo production in Ihe lymphocyte population or by screening 
rZ^f T,T ~°9 lobulin libraries ° r P ane| s °» highly specific binding reagents as disclosed in Orlandi e ,a/(1989 
Proc Natl Acad Sc. 86: 3833-3837), and Winter G and Milstein C (1 991 ; Nature 349 293-299) ' 
[0258] Antibody fragments which contain specific binding sites for the substance may also be generated For exam- 
ple such fragments include, but are not limited to, the F(ab')2 fragments which can be produced by pepsin digestion 
of the antibody molecule and the Fab fragments which can be generated by reducing the disulfide bridges of the F(ab') 
2 fragments Alternatively, Fab expression libraries may be constructed to allow rapid and easy identification of mon- 
oclonal Fab fragments with the desired specificity (Huse WD et a/ (1989) Science 2561275-128 1) 
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. REPORTERS 

t 

[0259] A wide variety of reporters may be used in the assay methods (as well as screens) of the present invention 
with preferred reporters providing conveniently detectable signals (eg. by spectroscopy). By way of example, a reporter 

5 gene may encode an enzyme which catalyses a reaction which alters light absorption properties. 

[0260] Examples of reporter molecules include but are, not limited to (3-galactosidase, invertase, green fluorescent 
protein, luciferase, chloramphenicol, acetyltransferase, ^-glucuronidase, exo-glucanase and glucoamylase. Alterna- 
tively, radiolabeled or fluorescent tag-labelled nucleotides can be incorporated into nascent transcripts which are then 
identified when bound to oligonucleotide probes. i 

io [0261] In one preferred embodiment, the production of the reporter molecule is measured by the enzymatic activity 
of the reporter gene product, such as p-galactosidase. 1 

[0262] A variety of protocols for detecting and measuring the expression of the target, such as by using either pol- 
yclonal dr monoclonal antibodies specific for the protein, are known in the art. Examples include enzyme-linked immu- 
nosorbent assay (ELISA), radioimmunoassay (RIA) and fluorescent activated cell sorting (FACS). A two-site, mono- 
*5 clonal-based immunoassay utilising monoclonal antibodies reactive to two non-interfering epitopes on polypeptides is 
preferred, but a competitive binding assay may be employed. These and other assays are described, among other 
places, in Hampton R ef a/(1990, Serological Methods : A Laboratory Manual, APS Press . St Paul MN) and Maddox 
DE etal (1983, J Exp Med 15 8:1 21 1). 

[0263] A wide variety of labels and conjugation techniques are known by those skilled in the art and can be used in 

20 various nucleic and amino acid assays. Means for producing labelled hybridisation or PCR probes for detecting the 
target polynucleotide sequences include oligolabelling, nick translation, end-labelling or PCR amplification using a 
labelled nucleotide. Alternatively, the coding sequence, or any portion of it, may be cloned into a vector for the production 
of an mRfsIA probe. Such vectors are known in the art, are commercially available, and may be used to synthesize 
RNA probes in vitro by addition of.an appropriate RNA polymerase such as T7, T3 or SP6 and labelled nucleotides. 

25 [0264] A number of companies such as Pharmacia Biotech (Piscataway, NJ), Promega (Madison, Wl), and US Bi- 
ochemical Corp (Cleveland, OH) supply commercial kits and protocols for these procedures. Suitable reporter mole- 
cules or labels include those radionuclides, enzymes, fluorescent, chemiluminescent, or chromogenic agents as well 
as substrates, cofafctors,. inhibitors, magnetic particles and the like. Patents teaching the use of such labels include 
' • US-A-3817837; US-A-3850752; US-A-3939350; US-A-3996345; US-jf\-4277437; US-A-4275149 and US-A-4366241 . 
' '30 Also, recombinant immunoglobulins may be produced as shown in US-A-4816567. 

[0265] Additional- methods to quantify the expression of a particular molecule include radiolabeling (Melby PC et al 
1993 J Immurbl Methods 159:235-44) or biotinylating (Duplaa C et al 1993 Anal Biochem 229-36) nucleotides, coam- 
plification of a control nucleic acid, and standard curves onto which the experimental results are interpolated. Quanti- 
fication of multiple samples may be speeded up by running the assay in an ELISA format where the oligomer of interest 

35 is presented in various dilutions and a spectrophotometric or calorimetric response gives rapid quantification. 

[0266] Although the presence/absence of marker gene expression suggests that the gene of interest is also present, 
its presence and expression should be confirmed. For example, if the nucleotide sequence is inserted within a marker 
gene sequence, recombinant cells containing the same may be identified by the absence of marker gene function. 
Alternatively, a marker gene can be placed in tandem with a target coding sequence under the control of a single 

to promoter. Expression of the marker gene in response to induction or selection usually indicates expression of the target 
as well. 

[0267] Alternatively, host cells which contain the coding sequence for the target and express the target coding regions 
may be identified by a variety of procedures known to those of skill in the art. These procedures include, but are not 
limited to, DNA-DNA or DNA-RNA hybridisation and protein bioassay or immunoassay techniques which include mem- 
45 brane-based, solution-based, or chip-based technologies for the detection and/or quantification of the nucleic acid or 
protein. 

GENERAL ASSAYS FOR cAMP ACTIVITY/LEVELS 

so [0268] The ability of a test agent to potentiate cAMP may be determined by measuring a relevant increase or decrease 
of a target level. In addition, or in the alternative, the ability of a test agent to potentiate cAMP may be determined by 
measuring a relevant increase in cAMP levels. By way of example, one may adapt the teachings of Smith et al 1 993 
(Appl. Biochem. Biotechnol. 41:189-218). There are also commercially available immunoassay kits for the measure- 
ment of cAMP (eg Amersham International, Arlington Heights, IL and DuPont, Boston, MA). Details on a suitable cAMP 

55 assay are provided in the Experimental Section. 
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SCREENS 



[0269] Any one or more of appropriate targets - such as ah amino acid sequence and/or nucleotide sequence - may 
1TZ r, ,den, '?", n9 3 ^cAMP m any of a variety of drug screening techniques. The target employed in such a test 
may be free in solution, affixed to a solid support, borne on a cell surface, or located intracellular*. The target may 
even be wrthin an animal model, wherein said target may be an exogenous target or an introduced target. The animal 
model w, beanon-humananimalmodel. The abolitionof target activity or the formation of binding complexes between 
the target and the agent being tested may be measured. 

f °? 701 o J^ C Iri qUeS f ° r drU9 ?creenin 9 ma V be based ^ the method described in Geysen. European Patent Appli- 
ca ,on 84/03564 published on September 13, 1 984. In summary; large numbers of different sma 'peptide test com- 

rlrH Sy i SE t d ° n 3 SO "' d SUbStrat6 ' SUCh 85 P ' as,ic pins or some ° ther surface - peptide test compounds 
are reacted with a surtable target or fragment thereof and washed. Bound entities are then detected - such as by 
appropriately adapting methods well known in the art. A purified target can also be coated directly onto plates for use 
m a drug screening techniques. Alternatively, non-neutralising antibodies can be used to capture the peptide and im- 
mobilise it on a solid support. w 

S lo ™ S i " Venti0 " also comem P ,atestheuseo ^ompetitivedrugscreeningassays in which neutralising anito 
capable of binding a target specifically compete with a test compound for binding to a target 

nn 2 ?I-, A ?°; h K er te K hniqUe f ° r SCreenin9 Pr ° VideS f ° r W9h ,hrou 9hput screening (HTS) of agents having suitable bind- 
ing affinity to the substances and is based upon the method described in detail in WO 84/03564 
[0273] It is expected that the assay methods of the present invention will be suitable for both small and laroe-scale 
screening of test compounds as well as in quantitative assays. 9 
[0274] Thus, the present invention also relates to a method of identifying agents that potentiate cAMP the method 
C n 0 ,T, ,S,n x. COn,aCtin9 3 SUi,ab ' e ,ar9et With ,he agent and then "measuring the activity and/or levels of cAMP 
S nltrT 'TIT a ' Sb re ' ateS 10 8 m6th0d ° f identifying agents that selec,ive, y P° tentiate cAMP in female 
^fiwfj^J^ C ° n,aCtin9 3 SUitab ' e tar9et fr ° m ,emale Wa ' genitalia a " d ^ 

SSS t reSem if l V !? ti0n alS ° relat6S 10 3 me,h0d ° f identifyin 9 a 9 ents that P° tentiate cAMP. the method com- 
posing contacting a suitable target with the agent and then measuring the activity and/or levels of the target 

S J^l flT* TlT alS0relates t0 a method of identif V in 9 a 9ents that selectively potentiate cAMP in female 
th !! , S m f tn ° d com P" sln 9 contact 'ng a suitable target from female sexual genitalia and then measuring 

the activity and/or levels of the target. s 

in \t 3 Preferred aSP6Ct ' ' 6n ° f the PreSGnt inVenti ° n COmpr < ses at least the ' followi ng steps (which need 

the re^l fl S t am n ^ " {a) C ° M9 ™ *» *° SCreen t0 determine whe,her a agent has 

as modulation of NEP, such as NEP from dog kidney); (b) conducting one or more selectivity 
screens to determine the select.v.ty of said candidate agent (e.g. to see if said agent is also an ACE inhibitor - such 
as by using the assay protocol presented herein); and (c) conducting an in vivo screen with said candidate agent (e 

(c) is' perto mT anima ' m0d6l) ' TyPiCa " V ' " S8id Candidat6 a9ent PaSS6S SCreen (a) and SCreen W t^n screen 



DIAGNOSTICS 



Sfln i TJ 6 PreSem inVenti ° n 8180 pr0Vides a dia 9nostic composition or kit for the detection of a pre-disposition for 
™J" ^ T 1, L COmposition or kit wi " com P rise an entity that is capable of indicating the presence of one 

fromT/fltr 8 , ° r m ° re " ° f the t8rgetS in 8 t6St Sample - Pre,erab, y- the test sa ^P'e is obtained 

from the female sexual genitalia or a secretion thereof or therefrom. 

ZZ J I h °": 0l0gUe ' fra 9 ment ° r derivative thereof, or a sequence capable of hybridising to all or part of 

any one of the nucleotide sequence. H 

SLI n H 0 Th er l ° P T ide 9 b3SiS f ° r the diagn ° SiS ° f diSease ' nom,al or standard values f ™ a target should be 
2 ™ d ' m Z aCC ° mP,iShed by C ° mbining b0dy f ' Uids 0r ce " extracts taken »™ normal subjects, either 
Ewirt T™' T ?TZ t0 8 ,ar9et ""'^ C ° nditi0nS SUitable ' 0r C0mp,6X f0fma,ion which - <•»» known 
iTr^ IT T COmP ' eX f0rma,i ° n may be qUantmed by comparin 9 " t0 a dilution series of positive 

SLfoSSL f am °r ! T tlb0dy iS C ° mbined With kn ° Wn concentrati ° n * of a purified target. Then, standard 
1 , k ccf n T " 0rmal SamP ' eS may bS C ° mpared With Values obtained ,rom sam P'«s from subjects potential* 
ES? L ?h r at '° n St3ndard and SUbj6Ct Values estab,ishes the P rese "ce of the disease state 

SfnnI t 9 ' ° r a " y Part there ° f ' may pr0Vide tne basis for 9 dia 9nostic and/or a therapeutic compound For 
^gnostic purposes target polynucleotide sequences may be used to detect and quantffy gene expression in condi- 
tions, disorders or diseases in which FSAD may be implicated. 
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[0283] The target encoding polynucleotide sequence may be used for the diagnosis of FSAD resulting from expres- 
sion of the target. For example, pofynucleotide sequences encoding a target may be used in hybridisation or PCR 
assays of tissues from biopsies»©r autopsies or biological fluids, to detect abnormalities in target expression. The form 
of such qualitative or quantitative methods may include Southern or northern analysis : dot blot or other membrane- 
5 based technologies; PGR technologies; dip stick, pin or chip technologies; and ELISA or other multiple sample formal 
technologies. All of' these techniques are well known in the art and are in fact the basis of many commercially available 
diagnostic kits. 

[0284] Such assays may be tailored to evaluate the efficacy of a particular therapeutic treatment regime and may 
be used in animal studies, in clinical trials, or in monitoring the treatment of an individual patient. In order to provide a 

10 basis for the diagnosis of disease, a normal or standard profile for target expression should be established. This is 
accomplished by combining body fluids or cell extracts' taken from normal subjects, either animal or human, with the 
target or a portion thereof, under conditions suitable for hybridisation or amplification. Standard hybridisation may be 
quantified by comparing the values obtained for normal subjects with a dilution series of positive controls run in the 
same experiment where a known amount of purified target is used. Standard values obtained from normal samples 

15 may be compared with values obtained from samples from subjects potentially affected by a disorder or disease related 
to expression of the target coding sequence. Deviation between standard and subject values establishes the presence 
of the disease state. If disease is established, an existing therapeutic agent is administered, and treatment profile or 
values may be generated. Finally, the assay may be repeated on a regular basis to evaluate whether the values progress 
toward or return to the normal or standard pattern. Successive treatment profiles may be used to show the efficacy of 

20 treatment over a period of several days or several months. 

[0285] Thus, in one aspect, the present invention relates to the use of' a target polypeptide, or variant, homologue, 
fragment or derivative thereof, to produce anti-target antibodies which can, for example, be used diagnostically to 
detect and quantify target levels in an FSAD states. 

[0286] The present invention further provides diagnostic assays and kits for the detection of a target in cells and 
25 tissues comprising a purified target which may be used as a positive control, and anti-target antibodies. Such antibodies 
may be used in solution-based : membrane-based, or tissue-based technologies to detect any disease state or condition 
related to the expression of target protein or expression of deletions or a variant, homologue, fragment or derivative 
thereof. , i • 

30 ASSAY METHODS 

[0287] The diagnostic compositions and/or methods and/br kits may be used in the following techniques which include 
but are not limited to; competitive and non-competitive assays, radioimmunoassay, bioluminescence and chemilumi- 
nescence assays, fluorometric assays, sandwich assays, immunoradiometric assays, dot blots, enzyme linked assays 
35 including ELISA, microtiter plates, antibody coated strips or dipsticks for rapid monitoring of urine or blood, immuno- 
histochemistry and immunocytochemistry. 

[0288] By way of example, an immunohistochemistry kit may also be used for localization of NEP activity in genital 
tissue. This immunohistochemistry kit permits localization of NEP in tissue sections and cultured cells using both light 
and electron microscopy which may be used for both research and clinical purposes. Such information may be useful 
40 for diagnostic and possibly therapeutic purposes in the detection and/or prevention and/or treatment of a FSD, such 
as FSAD. For each kit the range, sensitivity, precision, reliability, specificity and reproducibility of the assay are estab- 
lished. Intraassay and interassay variation is established at 20%, 50% and 80% points on the standard curves of 
displacement or activity. 

45 PROBES 

[0289] Another aspect of the subject invention is the provision of nucleic acid hybridisation or PCR probes which are 
capable of detecting (especially those that are capable of selectively selecting) polynucleotide sequences, including 
genomic sequences, encoding a target coding region or closely related molecules, such as alleles. The specificity of 

so the probe, i.e., whether it is derived from a highly conserved, conserved or non-conserved region or domain, and the 
stringency of the hybridisation or amplification (high, intermediate or low) will determine whether the probe identifies 
only naturally occurring target coding sequence, or related sequences. Probes for the detection of related nucleic acid 
sequences are selected from conserved or highly conserved nucleotide regions of target family members and such 
probes may be used in a pool of degenerate probes. For the detection of identical nucleic acid sequences, or where 

55 maximum specificity is desired, nucleic acid probes are selected from the non-conserved nucleotide regions or unique 
regions of the target polynucleotides. As used herein, the term "no n -conserved nucleotide region" refers to a nucleotide 
region that is unique to a target coding sequence disclosed herein and does not occur in related family members. 
[0290] PCR as described in US-A-4683195, US-A-4800195 and US-A-4965188 provides additional uses for oligo- 
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nucleotides based upon target sequences. Such oligomers are generally chemically synthesized', but they may be 
generated enzymatically or produced from a recombinant source. Oligomers generally comprise two nucleotide se- 

id P nSt° ne T T ° rienta,i0n (5 '' >3,) ° ne WitH antiS£nSe (3,< - 5 ') em P'°y ed under °P timi ^ conditions.for 
identrf.cat.on of a specie gene or condition. The same two oligomers, nested sets of oligomers, or even a degenerate 

Stad fL h ml U n!nn ,h dd ** & Cm M to 9en ^ te ^disation probes as previously de- 

er 2 a slZmrZ 9 ,h : t e h nd °f n0US 9 enomic se " uence - Th * *^nce may be mapped to a particular chromosome 
P I T/ ,he ; chrom °s°™ using well known techniques. These include in situ hybridisation to chromo- 
soma spreads (Verma el a/(1 988) Human Chromosomes: A Manual of Basic Techniques, Pergamon Press, New Ye* 
City), flow-sorted chromosomal preparations, or artificial chromosome constructions such as YACs, bacterial artificial 
chromosomes (BACs), bacterial PI constructions or single chromosome cDNA libraries 

^nnLfhnch TT iSa ' i0n 0, , Chromosomal Potions and physical mapping techniques such as linkage analysis 
using estabhshed chromosomal markers are invaluable in extending genetic maps. Examples of genetic maps can be 

mil. 0995:270:41 

^ T 165 reVea ! associa,ed markers e ^n if the number or arm of a particular human chromosome!* 
no known New sequences can be assigned to chromosomal arms, or parts thereof, by physical mapping Thisprovides 
va ua be information to investigators searching for disease genes using positional cLing or other gene JSj 
techniques. Once a disease or syndrome has been crudely localised by genetic linkage to a particular genomic region 

SET"" maP ,T t0 i hat area repreS6nt aSSOda,ed ° r re 9 Ulat0f V aenes ^ invest! a oT T e r 

T inVemi ° n ^ 8lS0 be US6d 10 deteCt differences in the chromosomal location due to 
translocation, inversion, etc. between normal, carrier or affected individuals. 



HOST CELLS 



Te agent^ 6 ^ ' re ' a,i ° n * * 8 PreSem inVen,i ° n inC ' UdeS any that could com P rise ,he tar 9 et for 

t 3 h IT" emb ° dimen ' 0f ,ne P resent invention P rov 'des host cells transformed or transfected with a 
polynucleotide that ,s or expresses the target, Preferably said polynucleotide is carried in a vector for the replicatidn 
colS SS, °tH 2 P0,y " Ude0tides that are 10 be the *W «r are to express the target. The cells will be chosen to be 
0295] The^ram-negative bacterium E. col, is widely used as a host for heterologous gene expression However 

ITIT f p he,e ;° l090US P r0tein tend 10 a ~ 1a * the cell. Subsequeni purification of the desi'red pTotei 
from the bulk of E.coli intracellular proteins can sometimes be difficult. 

[0296] In contrast to E.coli, bacteria from the genus Bacillus are very suitable as heterologous hosts because of their 
capacity to secrete proteins into the culture medium. Other bacteria suitable as hosts are those from th gl era 
btreptomyces and Pseudomonas. a 

ShiiiSTf^K ° n natUre °J the P o| y nucleotide encodi "9 the polypeptide of the present invention, and/orthe 
des rabihty for further processing of the expressed protein, eukaryotic hosts such as yeasts or other fungi may be 

prote.ns are either poorly secreted from the yeast cell, or in some cases are not processed properly (e g hype glyco- 
sylate ,n yeast). In these instances, a different fungal host organism should be selected nyperglyco 
[0298] Examples of suitable expression hosts within the scope of the present invention are fungi such as Aspemillus 
bSL io. 7 "T " EP " A -° 184438 and EP A-0284603, and Tricnodenna species; bacte^S " 
Baallus spec.es (such as those desenbed in EP-A-0134048 and EP-A-0253455), Streptomyces species and Pseu- 

ZZ xZ SP !°c S| T y6aStS SUCh 38 ""V""™*** **** (such as those described in EP-A-0096430 and EP-A- 
0301 670) and SaccWnycesspecies. By way of example, typical expression hosts may be selected from Aspergillus 
Za^T/r^r tubi ^^i'lusni 9 er V ar. awamori, Aspergillus ecu, Lis, Aspergillus n^Z! As- 

rlTJic h c f S reeSGI ' BaCl " US SUbt " iS ' BaCi " US lichenif °™s. Bacillus amyloliquefaciens, Kluyveromy- 
ces lactis and Saccharomyces cerevisiae. 

S T ° f SUftable h ° St ° ellS " SUCh 38 VeaSt tungal and P |ant nost cells • ma V P^ide for post-translational 
ZZ ^tlt 9 - ri myr ; St ° ylati0n ' 9'y^ion, truncation, lapidation and tyrosine, serine or threorL phospho'a 
t.on)as maybeneededtoconferoptimalbiologicalactivity on recombinant expression products of the presL invention. 

ORGANISM 

S o^l«^2T«T "l r6lat L° n 10 Pr6Sent inVenti ° n indUdeS any ° r9anism that cou,d c ° m P ri *e the target 
and/or products obtamed therefrom. Examples of organisms may include a fungus, yeast or a plant. 
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. [0301] The term "transgenic organism" in relation to the present invention includes any organism that comprises the 
target and/or products obtained. 

' Transformation of host cells/host organisms \ M 

5 

[0302] As indicated earlier, the host organism can be a.prokaryotic or a feukaryotic organism. Examples.of suitable 
prokaryotic hosts include E. coli and Bacillus subtilis. Teachings on the transformation of prokaryotic hosts is well 
documented in the art. for example see Sambrook et al (Molecular Cloning: A Laboratory Manual, 2nd edition, 1989, 
Cold Spring Harbor Laboratory Press) and Ausubel eta)., Current Protocols in Molecular Biology (1995), John Wiley 
10 & Sons, Inc. J 

[0303] If a prokaryotic host is used then the nucleoiide sequence may nefed to be suitably modified before transfor- 
mation - such as by removal of introns. 

[0304] 'In another embodiment the transgenic organism can be a yeast. In this regard, yeast have also been widely 
used as a vehicle for heterologous gene expression, the species Saccharpmyces cerevisiae has a long history of 
15 industrial use, including its use for heterologous gene expression. Expression of heterologous genes in Saccharbmyces 
cerevisiae has been reviewed by Goodey et al (1987, Yeast Biotechnology, D R Berry et al, eds, pp 401-429, Allen 
and Unwin, London) and by King et al (1989, Molecular and Cell Biology of Yeasts, E F Walton and G T Yarronton, 
eds, pp 107-133, Blackie, Glasgow). 

[0305] For several reasons Saccharomyces cerevisiae is well suited for heterologous gene expression. First, it is 

20 non-pathogenic to humans and it is incapable of producing certain endotoxins. Second, it has a long history of safe 
use following centuries of commercial exploitation for various purposes. This has led to wide public acceptability. Third, 
the extensive commercial use and research cfevoted to the organism has resulted in a wealth of knowledge about the 
genetics and physiology as well as large-scale fermentation characteristics of .Saccharomyces cerevisiae. 
[0306] A review of the principles of heterologous gene expression in Saccharomyces cerevisiae and secretion of 

25 gene products is given by E Hinchcliffe E Kenny (1 993, "Yeast as a vehicle for the expression of heterologous genes", 
Yeasts, Vol 5, Anthony H Rose and J Stuart Harrison, eds, 2nd edition, Academic Press Ltd.). 
[0307] Several types of yeast vectors are available, including integrative vectors, which require recombination with 
the -host-genome for their maintenance, and autonomously replicating plaamid vectors. . i 

« [0308] In order to prepare the transgenic Saccharomyces, expression cpnstructs are prepared by inserting the nu- 

30 cleotide sequence of the present invention into a construct designed for expression in yeast. Several types of constructs 
used for heterologous expression have been developed. The constructs contain a promoter active in- yeast fused to 
the* nucleotide'sequence of the present invention, usually a promoter of yefast origin, such as the GAL1 promoter, is 
used. Usually a signal sequence of yeast origin, such as the sequence encoding the SUC2 signal peptide, Is used. A 
terminator active in yeast ends the expression system. 

35 [0309] For the transformation of yeast several transformation protocols have been developed. For example, a trans- 
genic Saccharomyces according to the present invention can be prepared by following the teachings of Hinnen et al 
(1978, Proceedings of the National Academy of Sciences of the USA 75, 1929); Beggs, J D (1978, Nature, London, 
275, 104); and Ito, H et al (1983, J Bacteriologyl53, 163-168). 

[0310] The transformed yeast cells are selected using various selective markers. Among the markers used for trans- 
40 formation are a number of auxotrophic markers such as LEU2, HIS4 and TRP1 , and dominant antibiotic resistance 
markers such as aminoglycoside antibiotic markers, eg G418. 

[0311] Another host organism is a plant. The basic principle in the construction of genetically modified plants is to 
insert genetic information in the plant genome so as to obtain a stable maintenance of the inserted genetic material. 
Several techniques exist for inserting the genetic information, the two main principles being direct introduction of the 
45 genetic information and introduction of the genetic information by use of a vector system. A review of the general 
techniques may be found in articles by Potrykus (Annu Rev Plant Physiol Plant Mol Biol [1 991 ] 42:205-225) and Christou 
(Agro-Food-Industry Hi-Tech March/April 1994 17-27). Further teachings on plant transformation may be found in EP- 
A-0449375. 

[0312] Thus, the present invention also provides a method of transforming a host celt with a nucleotide sequence 
so that is to be the target or is to express the target. Host cells transformed with the nucleotide sequence may be cultured 
underconditions suitable for the expression and recovery of the encoded protein from cell culture. The protein produced 
by a recombinant cell may be secreted or may be contained intracellular^ depending on the sequence and/or the 
vector used. As will be understood by those of skill in the art, expression vectors containing coding sequences can be 
designed with signal sequences which direct secretion of the coding sequences through a particular prokaryotic or 
55 eukaryotic cell membrane. Other recombinant constructions may join the coding sequence to nucleotide sequence 
encoding a polypeptide domain which will facilitate purification of soluble proteins (Kroll DJ et al (1 993) DNA Cell Biol 
12:441-53). 
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PHARMACEUTICAL COMPOSITIONS 

SLmh! pres f /" vention / lso Pr ° VideS 3 P harmace ^'^l composition comprising a therapeutically effective 

ISZ J^ hanT,aCeU,iCal COmposilions . ™y be ,or huma " or animal usage in human and veterinary medicine and 
w.ll typ.ca ly comprise any one or more of a pharmaceutical^ acceptable diluent, carrier, or excipient Acceptable car 
ne* or dHuents for therapeutic use are well known in the pharmaceutical art, and are d^SS^STtZ- 
.ngton-s Pharmaceutical Sciences, Mack Publishing Co. (A. R. Gennaro edit. 1985). The choice iSliSEl 

ceutica practice The pharmaceutical composrtions may comprise as - or in addition to - the carrier excipient or diluent 
any suable b,nder(s), lubricant(s), suspending agenl(s), coating agent(s), solubilising agent( S ) 

benzoa,e! sorbic acid and es,ers ° f -* *~ 

[0316] There may be different composition/formulation requirements dependent on the different delivery systems 

" J h r C ° Sal f ° r eXamP ' e - 35 3 naSa ' ° r aeroso1 ,or inhala «°n « ingestable solution or 
parenterally.in wh,ch the composition is formulated by an injectable form, fordelivery, by. for example an intravenous 

Al,ernatively the ,ormula,ion may be designed to be *™«X*ToZ: 

Sbte tu^a tTjr 1 1 " V6red mUC0Sa " y thr0U9h <he aastroi "testinal mucosa, it should be able to remain 
stable during trans* though the gastrointestinal tract; for example, it should be resistant to proteolytic degradation 
stable at acid pH and resistant to the detergent effects of bile ■ aegraaation, 
[031 8] Where appropriate, the pharmaceutical compositions can be administered by inhalation, in the form of a sup- 
pository or pessary topically in the form of a lotion, solution, cream, ointment or dusting powder, by use o aTkin patch 
oralV .n the form of tablets containing excipients such as starch or lactose, or in capsules or ovuLs either a^ne or in 

o 3 Scan? T " " <0mi 0< e ' iXirS ' S0 ' U,i0nS ° r SUSpensions contain ^ louring colouri agen, 
or they can be injected parenterally, for example intravenously, intramuscularly or subcutaneously For parenteral ad 

suS I"' r%3e!n n o S u Q t y ? *" ^ *" ^ ° f * ™* ^ ^ ^ Z ^Zt 
. M P 9 53 S '° r monosaccna ^s to make the solution isotonic with blood For buccal or 

™rr n ro^ 

[0319] For some embodiments, the agents may also be used in combination with a cyclodextrin Cyclodextrins are 
known to form .nclusion and non-inclusion compiexes with drug molecules. Formation of a d^wSSSE 
ZZ?£ a ° diS r°! , ; ti0n bi0availabi,ft y -Ability property of a drug molJuiSS^SS 

So ^ZTT V ff ' m ° St d0Sa9e ,0rmS and administrati ^ routes. As an alternative to direct compleT 
beta aid £S£2 i * * ^ 35 " '""^ addMw ' e * 38 3 Carrier > diluent or solubiliser - a£»-. 

Eiy, J^KKESS^ of the present invention are de " ered systemical,y (such as "* 

[0321] Hence, preferably the agent is in a form that is suitable for oral delivery. 

S IZ !° me emb0dirnents ' preferab| V the a 9 ent " i" use - does not act on the central nervous system - 
[0323] For some embodiments, preferably the agent - when in use - is peripherally acting. 

ADMINISTRATION 

[0324] The term "administered" includes delivery by viral or non-viral techniques. Viral delivery mechanisms include 
but are not hmrted to adenoviral vectors, adeno-associated viral (AAV) vectos herpes viral vec^r^etro™!? 
enteral vectors and baculovira. vectors. Non-viral de.ivery mechanisms inc.ude lipid meSed SnsS o TZ 
somes, immunohposomes, lipofectin, cationic facial amphiphiles (CFAs) and combinations thereof tranSfeCt '° n ' " P ° 
[0325] The agents of the present invention may be administered alone but will generally be administered as a phar- 
maceutical composition - e.g. when the agent is in admixture with a suitable pharmaceutical exciptent TE£ ca^er 
selected w.th regard to the intended route of administration and standard pharmaceutical practice 
Skta sofution X s a o T^<: a9ent T J" adm,nistered <•* oral * ° r t0 P^ a «y) i" *e form of tablets, capsules, ovules, 

[0327] The tablets may contain excipients such as microcrystalline cellulose, lactose, sodium citrate, calcium car- 
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honate dibasic calcium phosphate and glycine, disintegrants such as starch (preferably corn, potato or tapioca sjarch . 
oTum S gtyS aTc^arme Je'sodium and certain complex silicates, and granulation .binders such «p* 
wfnvlPV ol le hydroxypropyJmethylcellulose (HPMC), hydroxypropylce.lulose (HPC), sucrose, gelatin and acacia. 
Z^iona^^ricatin^ Agents such as magnesium stearate, stearic acid, glyceryl behenate and talc may be included. 
^SSS of a similar type may also be employed as fillers in ge.atin capsules. Preferred excipien 

Erega^ 

,n this regaro momrn , com bined with various sweetening or flavouring agents, colouring matter 

7^ Z^^'^^^ agents and with diluents such as water, ethanol, propylene glycol and 

ST Z^tr^^on (delivery) include, but are not limited to, one or more of: oral (e.g. as a tablet 
apsu e o as an nge table solution), topical, mucosal (e.g. as a nasal spray or aerosol for inhalation), n~l P«£. a. 

t o by an injectable form), gastrointestinal, intraspinal, intraperitoneal, Intramuscular, intravenous MMM- 
aocular intra ermal, intracranial, intratracheal, intravaginal, intracerebroventricular, intracerebra subcutaneous, 

opMhtmicrcluding ntravitreal or intracameral), transdermal, rectal, buccal, vaginal, epidural, subungual. 
0 P 3 0 i o understood that no, a„ of the agent need be administered by the 

nation comorises more than one active component, then those components may be administered by different routes. 
KX STirrtSThepresent invention is administered parenterally, then examples of such administration include 

nahv nTacraniallv intramuscularly or subcutaneously administering the agent; and/or by using infusion techniques. 

Si '"I indicate? Se^S of the present invention can be administered Mranasally or by inhalation and is con- 
Etlv de live?d!n t^e form of a dry powder inhaler or'an aerosol spray presentation from a pressurised container, 
pTnTiSrSu^h the use of a suitable propellent, e.g. ^^^^^^^^ 
dichro otetrafluoroethane,,a hydrofiuoroalkane such as 1 ,1 ,1 ,2-tetrafluoroethane (HFA 134ATW) or 1 ,1,1 ; 2 ; 3^3-hep 
SSI (H FA 227EA™), carbon dioxide or other suitable gas. In the case of a pressurised aerosol, the dosage 
un Zb 'Zem^lyU^ng a valve to deliver a metered amount. The pressurised container, pump spray or 
ZZ er ma coZ a so ution or'suspension of the active compound, e.g. using a mixture of ethano. an< It he P o- 
Sant as Z solvent, which may additionally contain a lubricant, e.g. sorbitan trioleate. Capsules and cartridges (made 
tat^CS-ft.) ^r use in an inhaler or insufflator may be formulated to contain a powder mix of the agent 
and a suitable oowder base such as lactose or starch. ««~h~h 
N3341 TemaZrty the agent can be administered in the form of a suppository or pessary, or ,t may be applied 
Ely fn the S of a g2 hydroge., lotion, solution, cream, ointment or dusting powder. The agent may also be 

or ^Z^iJriJU for example, by the use of a skin patch. They may also be 
thP nZonarv or rectal routes They may also be administered by the ocular route. For ophthalmic use, the compounds 

Z'X^^^J^ *<*™> P H ad > USted ' Sterile Salin !' ° n P TH "urn cZU n 
isotonfc P H adjusted, sterile sa.ine, optionally in combination with a preservative such as a benzylalkonium chloride. 

Alternatively thev may be formulated in an ointment such as petrolatum. 

S For application topically to the skin, the agent can be formulated as a suitable ointment containing the active 
m und suspended or Sissolved in, for example, a mixture with one or more of the foi.ow.ng: mineral oJJ.quid 
oZZm white petrolatum propylene glycol, polyoxyethylene polyoxypropylene compound, emulsifying wax and 
watef^^ 

Hf one o! more of the following: mineral oil, sorbitan monostearate, a po.yethylene g.ycol, liquid paraffin, polysome 

60 cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water. 

[0336] The compositions of the present invention may be administered by direct injection. 

[03371 For some applications, preferably the agent is administered orally. 

[0338] For some applications, preferably the agent is administered topically. 

DOSE LEVELS 

r03391 Typically a physician will determine the actual dosage which will be most suitable for an individual subject 

n^ngt activity of the specific compound employed, the metabolic stabilrty and length of act on of that 
compound he age body wJght, genera, health, sex, diet, mode and time of administration, rate of excret or drug 
combination^ The severit/of the' particular condition, and the individual undergoing therapy. The agent and/or the phar- 
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Zll u n tica ' com P°f on of ,ne P rese "t invention may be administered in accordance with a regimen of from 1 to io 
times per day, such as once or twice per day. , 

or divLd^oses ^ Par6n,eral adminiStra,i ° n ,0 human P atients ' the dai| y dosa 9* level of the agent may be in single 

SL f? 6P r n If need ' thS a9em may be adminis,ered * a dbse of from 0.01 to 30 mg/kg body weight 
ZTJll , , y 9 ' m ° re Preferab ' y fr ° m 01 10 1 ms/k9 bodv w eight..Na.ural.y, the dosages mentioned 
ZZ are S °' aV6rage CaSe ' Thefe Can " ° f C0UrSe ' be M * instances ^ o?iower dosage 

FORMULATION ' , 

I • 

i ... 

S The a9 ^ 1 be formu| ated into a pharmaceutical compositi'on/.such as by mixing with one or more of a 
suitable earner, diluent or excipient, by using techniques that are known in the art. 
[0343] The following present some non-limiting examples of formulations. 



Formulation 1 : A tablet is prepared using the following ingredients 




weight/mg 


Agent 


250 


Cellulose, microcrystalline 


400 


Silicon dioxide, fumed 


10 


Stearic ado* 


5 ' 


Total 


665 



the components are blended and compressed to form tablets each weighing 665mg. 



Formulation 2: An intravenous formulation may be prepared as follows: 


Agent 


" lOOrtig 


Isotonic saline 


' 1 1,000ml 



P H A RM AC E blTI CALLY ACTIVE SALT ; . ' , • 

Sit 21 TIT bG adm j n j Stered as a Pharmaceutically acceptable salt. Typically, a pharmaceutical^ accept- 

i?!fc3E2Lr?? P t r6Pa " T* 3 Sir6d add ° r b3Se ' 38 a PP r °P riate - The salt ™y Precipitate from solution 
and be collected by filtration or may be recovered by evaporation of the solvent. 

ANIMAL TEST MODELS 

55 ' n m ° de !f may be US6d t0 investi 9 ate and/or d ^ign therapies or therapeutic agents to treat FSAD The 
models could be used to investigate the effect of various tools/lead compounds on a variety of parameters which 
mdcatemesexual arousal response. These anima. test models can be M^L,orln,thea^Si?ZSi5J? 
The animal test model will be a non-human animal test model. invention. 

ceased Th6re 9 nUmbGr ° f anima ' m ° delS VaSCUlogenic female sexual dysfunction (FSAD) available that could 

[0347] By way of example, reference may be made to invasive animal models (e.g. see Park et al 1997) Here 

SEIST I T T m T am] ° reSP ° nSeS be dir6Ctly r6C0rded f0ll0win 9 ^ ™™ stimulation in nonmal and 
atherosclerotic female rabbrts. The in vivo effects of cAMP potentiators can be investigated erther in norma, or FSAD 

S2 • By , W f y i °l f 0 Ur ! her eXamP ' e ' r6ferenCe may bS made t0 nor "'™asive animal models (e* see the review of 

£££ h ' 1 ^ n e ' al - 1 " 8) - Her6, PU ' Sed WaVG D0PP ' er "tonography provide a means of detSng 

55S,S^3T" h Va9nal C ' it0ral arterieS - ThiS m ° de ' Can be used 10 investi 9 ate vasculogenic eS 
during pharmacological administration of vasodilators 
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AN ANIMAL MODEL OF SEXUAL AROUSAL 

r03501 In our studies we have'developed a robust reproducible model of the physiology of sexual arousal This model 
uses an I^M^bM and employs Laser Doppler technologies to monrtor genital blood flow wh , 1st routinely 
^S££SZ* parameters. Weare capable of measuring smal. changes in vaginal (and even chtora.) b.ood 
flow induced by pelvic nerve stimulation or infusion of VIP in the absence and presence of test agents. 
035 ] We believe that our animal model directly reflects the clinical data. Hence, this mode can b . used to study 
candidate agents for the treatment of FSAD, such as measuring enhancement of vaginal or clitoral blood flow. 

PHYSIOLOGICAL MEASUREMENT OF FEMAL E SEXUAL AROUSAL 

r03521 In accordance wtth the present invention, a number of different techniques may be used for measuring clitoral 

an gi I . od tw By way of example, use may be made of vagina, ^plethysmography, 

technique, clitoral and vaginal contrast-enhanced MRI, clitoral/vulval laser Doppler pulsed imaging, and chloral ultra- 

S aP Q y uantification of vaginal lubrication may also be measured by techniques known in the art - such as (a) pre- 
Xst-sSl-eighin of vagina, tampons, and (b) measuring the pH of vagina, ^^^^[ 
aspect, the normal resting acid medium in the vagina becomes more alkaline as it approaches blood pH when transu 
dation of fluid occurs during sexual stimulation. 

NEP (neutral endopeptidase) 

r03541 According to the presentinvention, the target is a P^p target, which P cAMP target is NEP. 

S Nucleotide sequences and amino acid sequences for NEP is available in the literature. Some sequences are 

presented in the Sequence Listings provided herein. r ,^^„, Wa c 0 o\ i-W we 

[0356] In one aspect, the NEP is NEP (EC 3.4.24.11) (also known as enkephahnase or endopept,dase-2). Here, we 
have found NEP EC 3.4.24.11 mRNA and expressed protein in human and rabbit vagina. 

WWII I Here we believe.that in females including those suffering from FSAD, VIP is degraded by NEP EC3 t1. 
Thus NEP inhiLrs will potentiate the,endogenous vasorelaxant effect of VIP released during arousal. Th« w * ead 
7o a treatment of FSAD, such as through enhanced vaginal engorgement. We have shown that selective in bos 0 f 
NEP EC 3 4 24 11 enhance pelvic nerve-stimulatedand VIP-induced increases in genita..(e.g vaginal or chtorai) blood 
flow fn addi ton that selective NEP inhibitors enhance VIP and nerve-mediated relaxations of isolated vagina wall 
0358] B ckgr und teachings on NEP have been presented by Victor A. McKusick et ^^ZfsoT 
gov/Omim/searchomim.htm. The following information concerning NEP has been extracte fr om that so w. ^ 

"Common acute lymphocytic leukemia antigen is an important cell surface marker in the d.agnos. o human 
acute lymphocytic leukemia (ALL). It is present on leukemic cells of pre-B phenotype, ^^^^J ~ 
of ALL CALLA is not restricted to leukemic cells, however, and is found on a variety of normal tissues CALLA is a 
Icoprotein M is particularly abundant in kidney, where it is present on the brush border of proximal tubules and or, 
glomai eSJm. Lata Jet a.. (1988) cloned a cDNA coding for CALLA and showed^ 

deduced from the cDNA sequence is identical to that of human membrane-associated neutral endopeptidase (NEP^ 
EC ^3 A 2 1T) alo known as enkephahnase. NEP cleaves peptides at the amino side of hydrophobic res.dues and 
inact^fes seieS peptide hormones including glucagon, enkephalins, substance P, neurotensin, oxytoc.n and lb ra^ 

"n bTcDNA transection analysis, Shippeta^ 
of the Joe that has previously been called enkephahnase. Barker et al. (1989) demonstrated that the CALLA gene 
. wh enco es M OoTd "pe" transmembrane glycoprotein, exists in a single copy of greater than 45 kb wh.c ■ i no 
Tearanged in malignancias expressing ce,l surface CALLA. The gene was locate ««!l»™ n p £Z^ 
of somatic cell hybrids and in situ hybridization regionalized the location to 3q21 -q27. Tran-Paterson e aL ( 989) also 
assigned the gene to chromosome 3 by Southern blot analysis of DNA from human-rodent somatic cell hybnds. D Ad 
amio et al. (1 989) demonstrated that the CALLA gene spans more than 80 kb and >s composed of 24 exons. 

I:NEP 

[0359] As indicated above, the agent may be any suitable agent that can act as ; an i l:NEP. 

[0360] Details on a suitable assay system for identifying and/or studying an l:NEP are presented ,n the following 

sGction 

[0361] l:NEPs are discussed in the following review articles: 
Pathol. Biol., 46(3), 1998, 191. 
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Current Pharm. Design, 2(5), 1996, 443. 
Biochem. Soc. Trans., 21(3), 1993, 678. 
Handbook Exp. Pharmacol., 104/1, 1993. 547. 
TiPS, 11, 1990, 245. 
Pharmacol. Rev., 45(1 ), 1 993, 87. 
Curr.Opin. Inves. Drugs, 2(11), 1993, 1175. 
Antihypertens. Drugs, (1997), 113. 
Chemtracts, (1997), 10(11), 804. 
. . Zinc Metalloproteases Health Dis. (1996), 105. 

Cardiovasc. Drug Rev., (1996), 14(2), 166. . 
Gen. Pharmacol/ , (1 996), 27(4), 581 . 
Cardiovasc. Drug Rev., (1994) 12(4), 271. ' 
Clin. Exp. Pharmacol. Physiol. ] (1995), 22(1), 63. 
Cardiovasc. Drug Rev., (1 991 ), 9(3), 285. 
Exp. Opin. Ther. Patents (1996), 6(1 1) : 1147. 

[0362] l;NEPs are disclosed in the following documents: 

EP-509442A 
US-1 92435 
US-4929641 
EP-599444B 

US-884664 1 

EP-544620A 

US-798684 

J. Med. Chem. 1993,' 3821 . 
Circulation 1993, 88(4), 1. 
EP-1 36883 

JP-851- 36554 , ,. .. . 

US-4722810 

Curr. Pharm. Design, 1996, 2, 443. 

EP-640594 ■ • 
1 J. Med. Cnem. 1993, 36(1), 87. 

EP-738711-A 

JP-270957 

GAS# 115406-23-0 

DE-1 951 0566 

DE-1 9638020 

EP-830863 
JP-981 01565 

EP-733642 

W09614293 

JP-08245609 

JP-96245609 

W09415908 

JP05092948 

WO-9309101 

WO-91 09840 

EP-519738 

EP-690070 

J. Med. Chem. (1993), 36, 2420. 
JP-951 57459 

Bioorg. Med. Chem. Letts., 1996, 6(1), 65. 
[0363] Preferred l:NEPs are disclosed in the following documents: 

EP-A-0274234 
JP-881 65353 
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Biochem.Biophys.Res. Comm. ,1989, 164, 58 

EP-629627-A 

US-77978 

" Perspect. Med. Chem. (1993), 45. s »" 

EP-358398-B 

[0364] Preferred examples of l:NEPs are selected from the following structures: 



Compound 

i 

— i '■ ■ 


Structure 


Mode of Action 
References 


FXH 


Me 


l:NEP 

EP-509442A 

US-192435 
US-4929641 


FXIII 


HO,C-^ /? 


r sh 


I.NEP 
(also an ACE inhibitor) 
EP-599444B 
US-884664 


FXIV 




y'V r 0;H 

OH t i 


1:NEP 
EP-544620A 

US-798684 
J. Med. Chem. 

1993,3821. 



\ 
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r fxv 

1 1 • 


o 1 

HO ? C Mc 


I:NEP 
(also an ACE inhibitor) 
Mixanpril 
! Circulation 
1993, 88(4), I. 


FXVI 


|H 

JJ LO,H 

0 


I:NEP 
EP- 136883 

J* OJi JUJj4 

US-4722810 


| FXVII 


a 0 „ 

hs>^v n A^A 0H 

1! 


I:NEP 
R et roth i orphan 
Curr. Pharm. Design, 


F FXVIII . 


\-J 0 CO,H , 


I.NEP 

, (also an ACE inhibitor) 
EP-640594 


| FXIX 


JJL JL 

HS^Y^N C0,H 


I:NEP 
. J. Med. Chem. 
1993, 36(1), 87. 


r~ fxx 

[ _ 


HN C0 2 H 


• • , I:NEP 
(also an ACE inhibitor) 
EP-738711-A 
JP-270957 


j FXXI 


HO Y^ N Y^N'Sr 0H 

0 o " o 


I:NEP 
CAS# 
115406-23-0 


1 fxxh 




I:NEP 
(also an ECE inhibitor) 
DE- 195 10566 
DE- 19638020 
EP-830863 
JP-98101565 


I FXXIII 


Ao.. 


I:NEP 
(also an ECE inhibitor) 
EP-733642 
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FXXIV * 


oh rS< § 

o o 


I:NEP 
W096/ 14293 


FXXV 


HOy^NyNy^ 

II ii i 1 

0 o 

•0 


1:NEP 
JP-08245609 
JP-96245609 


FXXVI 


ho. n X1><yN^co 2 h 

" 0 


l.MED 

l:Mbr 
W094 15908 


FXXVI1 


o oY^ 


I:NEP 
JP05092948 


FXXVIII 


HSs^y'NyH^ 
0 N^n 

Vco^ 


I:NEP 
WO-9309101 






FXXIX 


Qh : 

0 COjH 


I:NEP 
WO-9 109840 


FXXXI 


H0 2 C 


1:NEP 
EP-5 19738 
EP-690070 


FXXXI1 


oVt 

itY h 


I:NEP 
(also an ACE inhibitor) 
J. Med. Chem. (1993), 
36, 2420. 


FXXXlll 


HOy-ss^yNv^COjH 

0 o 


I:NEP 
JP-95 157459 
Bioorg. Med. Chem. 
Letts., 1996, 6(1), 65. 



[0365] More preferred IrNEPe are selected from the following structures: 
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ComDOund 


Structure 


* Mode of Action 
References 






■*TT _ 


FV 

I 
J 




I:NEP 
EP-A-0274234 
(Example 300) 


FVI ' 

1 




I:NEP 
E!P-A-0274234 
(Example 379) 


FVII 


OMc 

OH 


I:NEP 
Candoxatrilat 
EP-274234 
JP-88165353 
Bipchem.Biophys.Res. 
Comm.,1989, 164, 58 ■ 


Fvm 

• |. . 


V/SH 

9 C0 2 H 

• 0 : . 

b H 


IrNEP ] 
Omapatrilat | 
(also an inhibitor of ACE) 

EP-0629627-A 
US-77978 


F4X 


NHSOjMe 
hT> Oh 

OH 


. I:NEP 
Sampatrilat * 
(also an inhibitor of ACE) 
Perspect. Med. Chem. 
(1993), 45. 1 
EP-0358398-B | 


FX 


L_ HO | H ^J^J 
HO OH 


IrNEP 
Phosphoramidon 
(which is commercially 
avniiflhlf*^ 


FXI 


O 

c^" 0 


~ I:NEP 

Thiorphan \ 
(which is commercially 
available) 



More preferred l:NEPs are selected from the following structures: 
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r03671 These compounds were prepared according to the teachings presented in the Experimental section (infra) 
These compound° s were tested asagents and were found to be useful in potentiating cAMP, ^th^ta^ul 
in the treatment of FSAD. Some of the experimental data concerning these compounds are presented in the Exper- 
imental section (infra). s * 

NEP ASSAY •'' 

[0368] THE PREPARATION AND ASSAY OF SOLUBLE (NEP) NEUTRAL ENDOPEPTIDASE FROM CANINE, RAT, 

SSSST Si— ^ kidney co^ and'actMty * assayed by measuring the rate of cleavage of 
the NEP substrate Abz-D-Arg-Arg-Leu-EDDnp to generate its fluorescent product, Abz-D-Arg-Arg. 



EXPERIMENTAL PftOCEDURE:- 
15 1. MATERIALS 

[0370] All water is double de ionised. 
1.1 Tissues 



20 



25 



35 



40 



' Human Kidney HAM (Pennsylvania. U.S.A.) 
• Rat Kidney 
Rabbit Kidney 
Canine Kidney 

1.2 Homogenisation medium 



. . . > 1 1 * .1.00m M MabnitoLand 20mM Tris @ pH 7.1 * ' ' 

■ 2.42g Tris (Fisher T/P630/60) is diluted in 1 litre of water an<J the, pH adjusted to 7.1 using 6M HCI at room 
'so temperature. To this 18.22g Mannitol (Sigma M-9546) is added. 

. 1 .3 Tris buffer (NEP buffer). ' * 

50ml of 50mM Tris pH 7.4 (Sigma T2663) is diluted in 950ml of water. 

the subsfrate in Tris buffer, this should not be vortexed or sonicated. 600ul aliquots of the 2mM stock arc s ored 
at 2C ! for up io one month. (Medeiros, M.A.S., Franca, M.S.F. et al., (1997), Brazilian Journal of Med,cal and 
Biological Research, 30, 1157-1162). 

SarJotes corresponding to 100% substrate to product conversion are included on the plate to enable 
^T^Zr7te determined. The total product is generated by incubating 1m. of 2mM substrate wrth 2*1 of 
enzyme stock for 24 hours at 37 0 C. 

A'Sstockoi Phosphoramidon (Sigma R7385) is made up in NEP buffer and stored in 50^1 aliquots at -20. 
45 1 .7 Dimethyl sulphoxide (DMSO). 

1 .8 Magnesium Chloride -MgCI 2 .6H 2 0 (Fisher M0600/53). 

1 .9 Black 96 well flat bottom assay plates (Costar 3915). 

1 .1 0 Topseal A (Packard 6005185). 

1.11 1 Centrifuge tubes 

50 

2. SPECIFIC EQUIPTMENT 
[0371] 

55 2.1 Sorvall RC-5B centrifuge (SS34 GSA rotor, pre-cooled to 4°C). 

2.2 Braun miniprimer mixer. 

2.3 Beckman CS-6R centrifuge. 

2.4 Fluostar galaxy. 
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2.5 Wesbart 1 589 shaking incubator. 
3. METHODS ' 
[0372] , • 

3.1 TISSUE PREPARATION 

G^^TrliS R U T N T, iS ° btained fr ° m C ° rteX USing 3 m6th0d ada P ted from B °°^ A. 

& Kenny, A.J. (1974) Btochem. J. 142 : 575-581 . 

3 4 ^°^L kidne > ar ,f 3 I 6Wed '° ,h3W 31 r °° m ,em P era,ure and cortex is dissected away from the medulla 
„cT„n I *a ,S * PP6d hom °9 enised in approximately 10 volumes of .homogenisation buffer (1 2) 
using a Braun miniprimer (2.2). ■ 1 ' 

?5 5 r^nut n e s SiUm Ch '° ride ° 8) (2 °- 3m9/9m tiSSUe) is added t0 ,he homogenate and stirred in an ice-water bath for 

^inn r° 96nate t iS Cen ' rif f Uged at 1 ' 50 °9 P.BZtopm) 12 minutes in a Beckman centrifuge (2.3) before 
removing the supernatant to a fresh centrifuge tube and discarding the pellet 

^emtS * 15 ' 00 ° 9 (12i10 ° rPm) 12 minUteS in 3 S ° Va " Cen,ri ' U ^ (2.1) and the 

as The pale pink layer on the top of the remaining pel.e. is removed and re-suspended in homogenisation buffer 
containing magnesium chloride (9mg MgCI in 5ml buffer per Ig tissue) 

ca^din h g theplle! 0 " " C6ntrifU9ed * 2 ' 2 °° 9 (4 ' 63 ° rpm) ** ? m ™ leS h 3 Beckman centrifu 9 e < 23 > b*« *- 

aiO The supernatant is centrifuged at 15,000g (12,100rpm) for 12 minutes using the Sorvall centrifuge (2 1) and 
the supernatant is discarded. • iguana 

h;lIn! f M al , Pe ' le \ iS A r l SUSPended in hom °9 en '^tion buffer containing magnesium chloride (0.9mg MgCI in 0.5ml 
buffer per Ig Issue). A homogenous suspension is obtained using a Braun miniprimer (2.2 . This is then frozen 
down in 100^1 aliquots to be assayed for NEP activity. 

4.0 DETERMINATION OF NEP ACTIVITY 

1 • ■).■■.... 

Sate 7 .* 16 9CtiVity ° f PreVi0U ' ly a ' iqUOted NEP iS meaSUred by itS abhity 10 cleave the NEP s P ecific PeP^e 

4.1 A 4% DMSO/NEP buffer solution is made (4mls DMSO in 96mls NEP buffer) ' 

4.2 Substrate, total product, enzyme, and Phosphoramidon stocks are left on ice to thaw 

4.3 50^1 of 4% DMSO/NEP buffer solution is added to each well • 

we,.Z1col^ 

4 'l 5 ?ool aran9e ^^ 1:200, 1:400 1 800 1-1600 

and 1:3200 are used). 50ul of NEP buffer is added to blank wells ' 

fourwelTarw plaiT " ^ ' *° * ^ ' ^ ^ * ^ ^ iS added t0 ,he first 

4.7 Plates are incubated at 37oC in a shaking incubator for 60 minutes 

tS^SSOl Ph0S .P h0ram ; d0n f ck is diluted 1 =1 00 to 300nM. The reaction is stopped by the addition of 1 00 R I 
S^SSZS," " ^ 37 ' C " 8 Shakin9 inCUbat ° r,0r2 ° minu,es bef0 - ^ing read on the 

5. NEP INHIBITION ASSAYS 
[0374] 

5.1 Substrate, total product, enzyme and Phoshoramidon stocks are left on ice to thaw. 

!,f f C r P °r d - St ° CkS are made UP in 1 °° % DMS0 and dilu,ed 1 :25 in NEP buf,er to 9ive a 4% DMSO solution 
All further dilutions are carried out in a 4% DMSO solution (4mls DMSO in 96mls NEP buffer) 

ccfntround btaTwelte" dUP ' iCate " * ^ 96 W6 " P ' ate ^ S ° P ' ° f 4% DMS0/NEP buffer is ^ded to 
10 4 7 T 3m, tZVEZT,^ " bUffert ° m8ke 3 5 ° MM S0 ' U,i0n W SUbStrate ,0 
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10 



15 



20 



5.5 The enzyme stock diluted in NEP buffer (determined from activity checks). 

5.6 The 2mM total product stock is diluted 1 ;80 in NEP buffer to make a 25^iM solution. 200jxl is added to the first 
four wells of a separate plate. , 

5.7The300nM Phosphoramidon stock is diluted 1 : 1000 to make a 300nM stock (11^.1 Phosphoramidon to 10.99ml 
NEP buffer. 

5.8 To each well in the 96 well plate the following is added: 
Table Reagents to be added to 96 well plate. 





Compound/ DMSO 


Tris Buffer 


Substrate 


NEP enzyme 


Total product 


Samples 


2\i\ compound 


SOjxl, 


100nl 


50^1 


None 


Controls 


2\i\ DMSO 


50nl 


100|xl 


50^1 


None 


Blanks 


2\i\ DMSO 


100uJ 


100|xl 


None 


None 


Totals 


2\i\ DMSO 


None 


None 


None 


200uJ 



5.9 The reaction is initiated by the addition of the NEP enzyme before incubating at 37°C for 1 hour in a shaking 
incubator. 

5. 1 0 The reaction is stopped with 1 0Ojil 300nM Phosphoramidon and incubated at 37°C for 20 minutes in a shaking 
incubator before being read on the Fluostar (ex320/em420). 



6. CALCULATIONS 

[0375] The activity of the NEP enzyme is determined in the presence and absence of compound and expressed as 
25 a percentage. 



30 



% Control activity (turnover of enzyme): , 

, Mean FU of controls - Mean FU of blanks 
Mean FU of totals - Mean FU of blanks 



x 100 



% Activity with inhibitor: 
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Mean FU of compounds - Mean FU of blanks y 10Q 
Mean FU of totals - Mean FU of blanks 



Activity expressed as % of control: 
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% Activity with inhibitor y 1QQ 
% Control activity 



[0376] A sigmoidal dose-response curve is fitted to the % activities (% of control) vs compound concentration and 
IC50 values calculated using LabStats fit-curve in Excel. 

4 $ PDE (phosphodiesterase) 

[0377] According to one aspect of the present invention, an additional target may be another P cAMP target, such as 
PDE (phosphodiesterase), in particular a PDE which is a cAMP hydrolysing PDE (and optionally cGMP hydrolysing). 
[0378] It is known that cyclic nucleotides, such as cAMP and cGMP, are important intracellular second messengers. 
50 Cyclic nucleotide phosphodiesterases - otherwise known as PDEs - are a family of enzymes that catalyse the degra- 
dation of cyclic nucleotides and, in doing so, are one of the cellular components that regulate the concentration of 
cyclic nucleotides. 

[0379] In recent years, at least seven PDE enzymes (such as PDEI - PDEVII), as well as many subtypes of these 
enzymes, have been defined based on substrate affinity and cof actor requirements (Beavo JA and Reifsnyder DH, 
55 Trends Pharmacol. Sci. 11:150 [1990]; Beavo J, In: Cyclic Nucleotide Phosphodiesterases: Structure, Regulation and 
Drug Action., Beavo J and Housley MD (Eds.). Wiley:Chichester, pp. 3-15 [1990]). 

[0380] Examples of PDEs include: PDEI which is a Ca 2+ /Calmodulin-dependent PDE; PDEII which is a cAMP and 
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CGMP stimulated PDE; PDEIII which is a cGMP inhibited PDE; PDEIV which is a high affinity cAMP-specific PDE; and 

PDEV which is a cGMP specific PDE. PDEI etc. are sometimes called PDE type' I etc or PDE type 1 etc 

[0381] Each PDE family may contain two or more isoforms (i.e. there may be two or more PDE isoenzymes) By way 

SSTS^SS"^ lv> ,he homol09ue of the Drosophila Dunce 9 , ene (Chen CN etal > Proc Nat Acad S <* 

mo? E J 1)1 ' S ° Wn 10 haVe f0Ur iS0f0rms in ,he rat < Swi nnen<JV etai, Proc. Nat. Acad. Sci. (USA) 86 
5325 [1989]). Human PDEs are also known to occur as isoforms and have splice variants. For example, the cloning 
of one human .soform of PDEIV from monocytes was reported in 1990 (Livi GP etai, Mol. Cell. Bio 10 2678 (19901) 
By way of further example, other workers have independently cloned three splice variants of PDEIV, which are now 
designated hPDEIV-B1,hPDEIV-B2, and h PDEI V-B3. , ' , 

™S! teachings S " ° yCliC nucleotide Phosphodiesterases can also be found in US-A-5932423 and US-A-5932465 
2J! 95 ° n 9 fUrth6r CydiC nucleo,ide Phosphodiesterase - namely CN PCDE8 - can be found in WO-A- 
9 J' 3 ^ fording to WO-A-97/35989, CN PCDE8 has two isozymes - wh'ich were designated CN PCDE8A and CN 
HCDE8B r The term , isozyme" is sometimes referred to in the art as "isoform" 

[0384] According to WO-A-97/35989, many inhibitors of different PDEs have been identified and some have under- 
gone cl.nical evaluation. For example, PDEIII inhibitors are being developed as antithrombotic agents, as antihyper- 
tensive agents and as cardiotonic agents useful in the treatment of congestive heart failure. Rolipram, a PDEIII inhibitor 

mato^n^ p i tr T 6n ! °V depression and other inhibitors ° f PDE'" are undergoing evaluation as anti-inflam^ 
matory agents. Rolipram has also been shown to inhibit lipopolysaccharide (LPS) induced TNF-alpha which has been 

q Lwhhv H '^ 1 / epliCa,i0n Vitra Therefore . rolipram may inhibit HIV-1 replication (Angel et a, 1 995 AIDS 
9. 37-44). Additionally, based on rts ability to suppress the production of TNF alpha and beta and interferon gamma 
ro pram has beer, shown to be effective in the treatment of encephalomyelitis, the experimental animal model for 

S 2? !T5S ? m %? H 1 " 5 M ' d 1 :244 " 248) may be 6ffeCtive in the treatment of ^ Akinesia 
(Sasaki et.al, 1995 Eur J Phamacol 282:71-76). 

[0385] According to WO-A-97/35989, there are also non-specific PDE inhibitors such as theophylline, used in the 

SulTt Th If 3Sfhma and °' her reSPirat0fy diSeaS6S ' 3nd P en, ° xif y''ine, used in the treatment of intermittent 
claudication and diabetes-.nduced peripheral vascular disease. Theophylline is thought to act on airway smooth muscle 
unction as well as ,n an anti-inflammatory or immunomodulatory capacity in the treatment of respiratory diseases 

m«v in N IS v 1 , fl Ch Ch6St ° iS 50:286 " 292 )- Pentoxifylline, also known to block TNF-alpha production! 
ZllL, , u repllca,,on ( An 9 el et al S "P™)- A list of CN PDE inhibitors is given in Beavo 1 995 supra 
0386] It has been suggested that selective inhibitors of PDEs, in addition to their isozymes and their subtypes will 

£2 nZZf? oJ? Py W " h f6Wer Side en&CXS - F ° r 6XarT)p,e ' see th ? teachin 9 s in the reviews of Wieshaa RE 
etai, (J. Med Cham., 28:537 [1 985]), Giembycz MA (Biochem. Pharm. , 43*041 [1 992]') and Lowe JA and Cheng JB 
(Drugs of the Future, 1 7:799-807 [1 992]). 9 

I hUS ' f ° r S ° me a PP |ications il is desirable to have a selective inhibition of an individual type of PDE 
[0388] Background teachings on PDEs have been presented by Victor A. McKusick et al on http://www3.ncbi.nlm 
nih.gov/Omimysearchomim.htm. The following information concerning P.DE2 or cGMP-stimulated PDE has been ex- 
traded from that source. 

"Cyclic nucleotides serve as second messengers that mediate a variety of cellular responses to extracellular 
signals such as hormones, light, and neurotransmitters. Cyclic nucleotide phosphodiesterases (PDEs) play a role in 
PoltZZtT byre h 9U ! ati , n9 * e cellu,ar concentrations of cyclic nucleotides. Mammalian cells contain multiple 
ZSl a ?. d ^ UIS H hed ,n ? at least 7 ,amilies based on their substrate affinity and on their selective sensitivity to 
™ 0ry dmgS - Thesefamilie s are: (I) Ca(2 + )/calmodulin-dependent PDEs; (II) cGMP-stimulated PDEs 

ESS" A«p d PDE , S; ( ' V) CAMP - SpedfiC PDES ' < V > cGMP-specific PDEs; (VI) photoreceptor P^Es and (Vl!i 
2£ T' ! PGC . • ° m the 9min ° aCid seauences ' il is evident that all these PDE families contain a related 
domain, thought to be the catalytic domain, with approximately 30% sequence identity between families. Members of 

MrllTH "T? , re ! ated: th6y 60 10 8 ° % S6qUenCe identity ,hrou 9 hout ,he e^ire coding region. 
Michael, et al. (1 993) established a highly sensitive functional screen for the isolation of cDNAs encoding cAMP 

2mp P 0 nr teraSe onL COmplementati0n ° f def6C,S in the Sacc haromyces cerevisiae strain lacking both endogenous 
S ? 6C L PHP 6 " 65 " f ^ PDE2 - ThreS 9r ° UPS °' CDNAS corres P° nd in9 to 3 distinct human genes encoding cAMp! 

m I'! n m 3 hUman 9lioblas,oma cDNA ,ibrar V «*g this functional screen. Two of the genes 
22? ! d ? Dr ° S0Phila ' dUnCe ' cAMP ^P«* PDE. The third gene, which Michae.i et al. (1 993) referred 
to as HCP1 , encoded a novel cAMP-specific PDE. HCP1 had an amino acid sequence related to the sequences of the 
catalytic domain* .of all cychc nucleotide PDEs. It is a high-affinity cAMP-specific PDE that does not share other prop- 

TZlSSS^SS^^ h r Ver PDE ^ ° f HCP1 WaS sensitive tocGMP or other inhibitors 
Moot t«l " mhlb,tab,e PD f s ' Tne b'ochemical and pharmacologic properties of HCP1 suggested to Michael! et al. 
/m m 2. Z*> ^ 3 previous| y ^discovered cyclic nucleotide PDE family, which they designated as family 
VII. Northern blot analysis indicated the presence of high levels of an HCP1 RNA in human skeletal muscle 
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t 

By Southern blot analysis of somatic cell hybrid lines, Milatovich et al. (1994) mapped the HCP1 locus to chro- 
mosome 8; by study of somatic cell hybrid lines that contained different regions of chromosome 8, they regionalized 
the assignment to 8q13-q22. Han et al. (1998) mapped the PDE7A gene to 8q13 by fluorescence in situ hybridization, 
fey interspecific backcross analysis, they mapped the mouse Pde7A gene*g the proximal region of chromosome 3." 
5 [0389] .Background teachings on PDE2 have been presented by Jennifer P. Macke et al on http://www3.ncbi.nlm. 
nih.gov/Omim/searchomim.htm. The following information concerning PDE2 cG MP -stimulated has been extracted 
from that source. 

"Rosman et al. (1 997) cloned a cDNA corresponding to human PDE2A. The PDE2A gene encodes a 941 amino 
acid polypeptide with a predicted molecular mass of 10d kD.iThe protein sequence is 90% identical to bovine and rat 
PDE2A sequences. Northern blot analysis showed that PDE2A Was expressed as a 4.2-kb mRNA at varying levels in 
all human tissues tested, with greatest expression in brain. Expression studies revealed that PDE2A hydrolyzes cAMP 
and cGMP and is inhibited by the PDE2A-specific inhibitor EHNA." 1 

[0390] 'Nucleotide sequences and amino acid sequences for PDEs are available in the literature. Some sequences 
are presented in the Sequence Listings provided herein. 
15 [0391] In one aspect, the PDE target is selected from any one or more o.f the following PDE enzymes: PDE cAMP 1 , 
PDE cAMP 2, PDE cAM p3,PDE cAM p4 t PDE cAM p7andPDE cAMP 8. 

[0392] In a more preferred aspect, the PDE target is selected from any one or more of the following PDE enzymes: 

PDE cAMP 1 , PDE cAMP 2, PDE^p 3, and PDE cAMP 4. , 

[0393] Preferably, for the present invention, the PDE to target is at least PDE 2. ♦ 

20 

I: PDE 



[0394] As indicated above, the additional agent may be any suitable agent that can act as an l:PDE. In addition, or 
in the alternative, the agent of the present invention may also act as an l:PDE. 
25 [0395] Examples of I: PDE are disclosed in EP-A-091133 and EP-A-0771 799. 

[0396] Preferably, the l:PDE is an l:PDE2. Thus, preferred example compounds are those presented in EP-A- 
0771 799. 

[0397} ' For convenience, claim 1 of EP-A-0771799 is- now repeated: n . * ■ 

• [0398] A purin-6-one derivative with general formula (I): , , 
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wherein: 

R 1 represents hydrogen or a linear or branched alkyl containing up to 8 carbon atoms; 

45 R2 represents a linear or branched acyl containing up to 4 carbon atoms, or a linear or branched alkyl 

containing up to 8 carbon atoms optionally substituted by hydroxyl, azido or a group with formula 
-NR 3 R 4 or -OS0 2 R 5 ; wherein 
R 3 and R 4 are identical or different and represent a cycloalkyl containing 3 to 6 carbon atoms, hydrogen, formyl, 
or a linear or branched alkyl containing up to 6 carbon atoms, optionally substituted by a linear or 
so branched alkoxy or alkoxycarbonyl respectively containing up to 6 carbon atoms or by a group with 

formula -(CO) a -NR 6 R 7 , wherein 
a is the number 0 or 1 ; 

R 6 and R 7 are identical or different and represent hydrogen, formyl, hydroxyl, phenyl or a linear or branched 
alkyl containing up to 6 carbon atoms, optionally substituted by hydroxyl or a linear or branched alkoxy 
55 containing up to 5 carbon atoms; or 

R 3 and/or R 4 represent a linear or branched alkoxycarbonyl containing up to 6 carbon atoms, carboxyl or a linear 
or branched acyl containing up to 6 carbon atoms optionally substituted by hydroxyl or a linear or 
branched alkoxy containing up to 4 carbon atoms; or 
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R 3 and/or R* represent a residue with formula -(COk-T-NRW, -CO-RW, - S 0 2 R» or -S0 2 NRi2Ri3 where in 
b has the meaning gjven above for a and is identical thereto or different therefrom- 

can represent a linear or branched alkyl containing up to 5 carbon atoms, or when b *0 it can also 

represent a bcVid; • 

R J and R9 have the 'meanihg given for R* and R? above and are identical thereto or different therefrom- 

represents a saturated, partially unsaturated or unsaturated 5- to 7-membered heterocycle containing 
up to 3 heteroatoms selected from S, N and/or O, which can optionally also be substituted on the N 
funct.cn by a linear or branched alkyl, alkoxy or alkoxycarbonyl containing up to 4 carbon atoms 
carbpxyl, benzyloxycarbonyl or hydroxyl; 

represents a linear or branched alkyl containing up to 5'ca r bon atoms, benzyl or phenyl- 
are identical or different and represent hydrogen, phenyl or a linear or branched alkyl containing up 
to 6 carbon atoms; or . H 

together with the njtrogen atom form a 5- or 6-membered saturated, partially unsaturated or unsatu- 
rated heterocycle which can contain up to 3 heteroatoms- selected from N, S and/or O or a -NR™ 
residue, and which is optionally substituted by carbonyl, a linear or branched alkoxycarbonyl con- 
taining up to 5 carbon atoms or a linear or branched alkyl containing up to 5 carbon atoms which in 
its turn can be substituted by hydroxyl, carboxy or a linear or branched acyl. alkoxy or alkoxycarbonyl 
respectively containing up to 6 carbon atoms; wherein 

represents hydrogen, carbonyl or a linear or branched alkyl or alkoxycarbonyl respectively containinq 
up to 5 carbon atoms; and 

represents phenyl or a linear or branched alkyl containing up to 5 carbon, atoms- 
represents a linear or branched alkylene or alkenylene chain respectively containing up to 6 carbon 
atoms; 



10 R11 

R 12 and R« 
R 3 and R 4 

15 



R14 

R5 

A 



D and L 
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are identical or drfferent and represent an aryl containing 6 to 1 0 carbon atoms or a 5- to 7-membered 
aromatic, optionally benzocondensed heterocycle containing up to 3 heteroatoms selected from S 
and/or °' °P tl0 ^»y substituted up to 3 times, identically or differently, by a halogen hydroxyl nitm 
trifluoromethyl, carboxy, a linear or branched alkyl, alkoxy or alkoxycarbonyl respectively containinq 
up to 6 carbon atoms or by a- group with formula -(V) c NR15R16 and/or . 0Rl7 . wnerejn 
c is the number 0 or 1; ' * . ,' . '»,-.,. 



represents a residue with formula -CO or -S0 2 ; 



Ris and R 1 6 are identical or different and have the meaning' given for R 3 and R 4 above- 

R represents hydrogen, a linear or branched afkenyl containing up to 8'carbon atoms or a linear or 

branched alkyl containing up to 8 carbon atoms, optionally substituted up to 3 times, identically, or 

35 differently, with hydroxyl, carbonyl or linear or branched alkoxycarbonyl containing up to 5 carbon 

atoms; and/or the cvc,es are optionally substituted by an aryl containing 6 to 1 0 carbon atoms or by 

a 5- to 7-membered aromatic, optionally benzocondensed heterocycle containing up to 3 heteroatoms 

selected from S, N and/or O, which in its turn is optionally substituted up to two times, identically or 

differently, by a halogen, hydroxyl, nitro, carboxyl, trifluoromethyl or a linear or branched alkyl alkoxy 

40 lL a ^T a u° nyl respective, V containing up to 5 carbon atoms or with a group with formula(V)d- 

4C/ NR 18 R 1 9; wherein v ' 

Ilia m »iq thG meaning given above for a and is identical thereto or different therefrom- 

R and R« have the meaning given above for R 3 and R 4 and are identical thereto or different therefrom- 

has the meaning given above for V and is identical thereto or different therefrom; and/or represents 
he nng system given below for D, optionally substituted by a linear or branched acyl containing up 
to 5 carbon atoms, optionally substituted by hydroxyl, a linear or branched alkoxy containing up to 5 
carbon atoms or by a group with formula -NR 20 R21 ; wherein 
R20 and R21 are identical or different and have the meaning given above for R 3 and R 4 ; or 
E Represents a residue with formula -CH 2 -Y-Z-; wherein 

Represents a bond or an oxygen or sulphur atom or the group -NH-; 
Represents a linear or branched alkyl chain containing up to 5 carbon atoms; 
D represents a residue with formula 
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and tautomers and salts thereof. 

[0399] Preferred l:PDEs are selected from the following structures: 



Compound 


Structure 


Mode of action 
References 










Ha 




I:PDE1 
EP-A-09 11333 
(Example 50) 


Rb 


NH 2 

i 1 JL Kl . 
^y*S OH 


, 1:PDE2 
EHNA 
(also, an inhibitor of 
Aclenosinedeaminase) 


FII 


OMe 0 

0 


I:PDE2 
EP-A-0771799 
(Example 100) 


Fill 


o 

V*cn 

OH 


I.PDE3 
Milrinone 
(which is commercially 
available) 


FIV 


"XL* 

0 


I:PDE4 
Rolipram 
(which is commercially 
available) 
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NPY (neuropeptide Y) 

i 

[0400] According to one aspect of the present invention, the additional target is a P cAMP target, which P^p target 
. is NPY or one of its associated receptors. 
[0401] Nucleotide sequences and amino acid sequences for NPY and ife.receptors are available in the literature 
Some sequences are presented in the Sequence Listings provided herein. 

[0402] Here, we have found that neuropeptide Y (NPY) exerts an inhibitory regulatory influence over vasoactive 
intestinal peptide (VlP)-mediated vasorelaxation. Thus, inhibition of NPY receptors will result in an increased pelvic 
nerve and VlP-med.ated increases in genital (e.g. vaginal or chloral) blood flow. Clinically, this will lead to increased 
vaginal and/or chloral engorgement which will ultimately lead to increased. lubrication. via plasma transudation and 
increased vag.nal compliance. Hence, a suitable target for the treatment of FSAD is NPY or one of its associated 
receptors. i 

[0403] Thus, in one preferred aspect, the additional agent is an NPY Y, Y 2 ' or Y 5 antagonist, preferably an oral NPY 
lubrica°tion 5 * ™ S agem Wi " ^ FSAD by increasin 9 Senital (e.g. vaginal or clitoral) blood flow and increasing 

[0404] The NPY-mediated antagonism of VIP-induced increases in blood.fldw therefore represents a potential ther- 
apeut.c target by which blood flow in the female genital tract can be influenced. The mechanism through which this 
antagonism occurs is most likely through NPY Y, receptor-induced G Vo activation. In other physiological systems NPY 
Y, receptors have been implicated in mediating vasoconstriction and inhibiting sympathetic transmitter release (Lun- 
dberg et al., 1996; a NPY Y 2 effect can not be -excluded). We believe in the female genital tract that NPY inhibits 
rSf aX A at ' 0 " Via di ' ect inhibition of aden y |ate c V clas e direct inhibiting VIP release or sympathetic neurotransmission 
[0405] As indicated, an additional P cAMP target is one of the NPY receptors 

[0406] The neuronal release of NPY regulates the VIP-induced vasorelaxation of the vaginal vascularbed This most 
likely occurs via a presynaptic mechanism involving NPY Y, receptors, although a post-synaptic mode of action can 
not be excluded. An NPY antagonist will potentiate VIP-induced vasodilation of the vaginal vascular beds Clinically 
this will lead to increased vaginal lubrication and compliance via vaginal wall engorgement 

fhfhuLn vIgTna eP, ° r 6XPreSSi ° n StUdi6S P ertormed b ^ us have identified NPY Y 1 Y 2 and Y 5 receptor subtypes within 

o 6 ", 06 ' in °" e aSpeCt ' tHe additi ° nal P ^ tar0et is bne or more <* ,ne NPY Y 1 Y 2 a "d Y 5 receptor subtype* 
[0409] Background teachings on NPY and it associated receptors have been prepared by Victor A. McKusick et al 
on http://www3.ncbi.nlm.nih.gov/Omim/searchomim.htm. The following text concerning NPY has been extracted'from 
tnat source. \ " 

"Neuropeptide Y (NPY) is an abundant and widespread peptide in the mammalian nervous system It shows 
sequence homology to peptide YY and over 50% homology in amino acid and nucleotide sequence to pancreatic 
polypeptide (PNP; 167780). NPY is a 36-amino acid peptide. Minth et al. (1984) cloned the NPY gene starting from 
mRNA of a pheochromocytoma. Takeuchi et al. (1985, 1986) isolated cDNA clones of the NPY and PNP genes from 
a pheochromocytoma and a pancreatic endocrine tumor, respectively. Using these cDNA probes to analyze genomic 
DNA from chromosome assignment panels of human-mouse somatic ceil hybrids, they then examined the question of 
whether the genes are syntenic. The studies showed nonsynteny, with NPY on 7pter-7q22 and PNP on 1 7p11 1 -1 7gter. 
Bystud.es of a backcross with Mus spretus, Baharyet al. (1991) mapped the homologous NPY gene to mouse chro- 
mosome 6. Since mouse chromosome 6 has homology to human 7q, it is likely that the NPY gene in man is located 
in the region 7cen-q22. Meisler et al. (1987) excluded close linkage between the loci for cystic fibrosis (219700) and 
neuropeptide Y. Terenghi et al. (1987) determined the distribution of mRNA encoding NPY in neurons of the cerebral 
cortex ,n surgical biopsy specimens and postmortem brain by means of in situ hybridization techniques They showed 
consistent localization of NPY gene transcription and expression in normal mature cortical neurons. Baker et al (1 995) 
showed by fluorescence in situ hybridization that the NPY gene is located on 7p15.1 and exists in single copy They 
commented that NPY is one of the most highly conserved peptides known, with, for example, onfy 3 amino acid differ- 
ences between human and shark. Neuropeptide Y is a neuromodulator implicated in the control of energy balance and 
is overproduced in the hypothalamus of ob/ob mice. To determine the role of NPY in the response to leptin (1 641 60) 
deficiency, Erickson et al. (1996) generated ob/ob mice deficient in NPY. In the absence of NPY, ob/ob mice were less 
obese because of reduced food intake and increased energy expenditure, and were less severely affected by diabetes 
sterility, and somatotropic defects. These results were interpreted as indicating that NPY is a central effector of leptin 
deficiency Genetic linkage analysis of rats that were selectively bred for alcohol preference identified a chromosomal 
region that included the NPY gene (Carr et al., 1998). Alcohol-preferring rats had lower levels of NPY in several brain 
regions compared with alcohol-nonpreferring rats. Thiele et al. (1998) therefore studied alcohol consumption by mice 
that completely lacked NPY as a result of targeted gene disruption (Erickson et al., 1 996) . They found that NPY-def icient 
mice showed increased consumption, compared with wildtype mice, of solutions containing 6%, 10%, and 20% (by 
volume) ethanol. NPY-deficient mice were also less sensitive to the sedative/hypnotic effects of ethanol, as shown by 
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more rapid recovery from ethanol-induced sleep, even though plasma ethanol concentrations did not differ signif jcantly 
from those of controls. In contrast, transgenic mice that overexpressed a labeled NPY gene in .neurons that usually 
express it had a lower preference for ethanol and were more sensitive to the sedative/hypnotic effects of ethanol than 
controls. These data provided direct evidence that alcohol consumption and resistance are inversely related to NPY 

5 levels in the brain. As part of an on-going study of the genetic basis of obesity, Karvonen et al. (1998) identified a 
1128T-C polymorphism that resulted in substitution of leucine by proline at residue 7 in the signal peptide part of pre- 
pro-NPY. This polymorphism was not associated with obesity or energy metabolism, but was significantly and consist- 
ently associated with high serum total and LDL cholesterol levels both in normal-weight and obese Finns and in obese 
Dutch subjects. Uusitupa et al. (1998) found the pro7 polymorphism in '14% of Finns but in only 6% of Dutchmen. 

10 Subjects with pro7 in NPY had, on average, 0.6 to 1 .4 mmol/L higher serum total cholesterol levels than those without 
this gene variant. As the impact of pro7 NPY on serum cholesterol levels could not be found in normal-weight Dutchmen, 
it can be assumed that obese persons may be more susceptible to the effect of the gene variant. It was calculated that 
the probability of having the pro7 in NPY could be as high as 50 to 60% in obese subjects with a total serum cholesterol 
equal to or higher than 8 mmol/L. At least among Finns, the pro7 form of NPY is one of the strongest genetic factors 

15 affecting serum cholesterol levels. SEE ALSO Allen and Bloom (1986) ; Dockray (1986) ; Maccarrone and Jarrott 
(1986); Minthetal. (1986)." 

[0410] As indicated background teachings on NPY and it associated receptors have been prepared by Victor A. 
McKusick et al (ibid)! The following text concerning NPYR1 has been extracted from that source. 

"Neuropeptide Y (NPY; 162640) is one of the most abundant neuropeptides in the mammalian nervous system 

20 and exhibits a diverse range of important physiologic activities; including effects on psychomotor activity, food intake, 
regulation of central endocrine secretion, and potent vasoactive effects on the cardiovascular system. Two major sub- 
types of NPY (Y1 and Y2) have been defined by pharmacologic criteria. The NPY Y1 receptors have been identified 
in a variety of tissues, including brain, spleen, small intestine, kidney, testis, placenta, and aortic smooth muscle. The 
Y2 receptor is found mainly in the central nervous system. Herzog et al. (1992) reported cloning of a cDNA encoding 

25 a human NPY receptor which they confirmed to be a member of the G protein-coupled receptor superfamily. When 
expressed in Chinese hamster ovary (CHO) or human embryonic kidney cells, the receptor exhibited characteristic 
ligand specificity. In the kidney cell line, the receptor was coupled to a pertussis toxin-sensitive G protein that mediated 
the inhibition of cyclic AMP accumulation. In the CHO cell line,, on the other hand, the receptor was coupled mot to 
inhibition of adenylate cyclase but rathe,rto the elevation of intracellular calcium. Thus the second messenger coupling 

30 of the NPY receptor was cell type specific, depending on the specific repertoire of G proteins and effector systems 
present in the cell type. Larhammar et al. (1992) independently cloned and characterized, the neuropeptide Y receptor. 
Herzog et al. (1993) determined the molecular organization and regulation of the human NPY Y1 receptor gene, In 
contrast to the contiguous structure of most G protein -coupled receptor genes, they found that the NPY Y1 receptor 
gene has 3 exons. They also identified a common Pstl polymorphism in the first intron of the gene. By high resolution 

35 fluorescence in situ hybridization, they localized the gene to 4q31 .3-q32. Herzog et al. (1997) found that the NPylR 
and NPY5R (602001 ) genes are colocalized on chromosome 4q31 -q32. The 2 genes are transcribed in opposite di- 
rections from a common promoter region. One of the alternately spliced 5-prime exons of the Y1 receptor gene is a 
part of the coding sequence of the Y5 receptor. This unusual arrangement suggested to Herzog et al. (1997) that the 
2 genes arose by a gene duplication event and that they may be coordinately expressed. By interspecific backcross 

40 analysis, Lutz et al. (1 997) mapped the Npy1 r and Npy2r genes to conserved linkage groups on mouse chromosomes 
8 and 3, respectively, which correspond to the distal region of human chromosome 4q." 

[0411] As indicated background teachings on NPY and it associated receptors has been prepared by Victor A. McK- 
usick et al (ibid). The following text concerning NPYR2 has been extracted from that source. 

"Neuropeptide Y (NPY) signals through a family of G protein-coupled receptors present in the brain and sympa- 

45 thetic neurons. At least 3 types of neuropeptide Y receptor have been defined on the basis of pharmacologic criteria, 
tissue distribution, and structure of the encoding gene; see 162641 and 162643. Rose et al. (1995) reported the ex- 
pression cloning in COS cells of a cDNA for the human type 2 receptor, NPY2R. Transfected cells showed high affinity 
for NPY (162640), peptide YY (PYY; 600781), and a fragment of NPY including amino acids 13 to 36. The predicted 
381 -amino acid protein has 7 transmembrane domains characteristic of G protein-coupled receptors and is only 31% 

50 identical to the human yl receptor (NPY1 R; 162641). A 4-kb mRNA was detected on Northern blots of tissue samples 
from several regions of the nervous system. Gerald et al. (1995) cloned the cDNA corresponding to the human Y2 
receptor from a human hippocampal cDNA expression library using a radiolabeled PYY-binding assay. They expressed 
the Y2 gene in COS-7 cells and performed a hormone-binding assay which showed that the Y2 receptor binds (from 
highest to lowest affinity) PYY, NPY, and pancreatic polypeptide (PP; 167780) hormones. Ammar et al. (1996) cloned 

55 and characterized the human gene encoding the type 2 NPY receptor. The transcript spans 9 kb of genomic sequence 
and is encoded in 2 exons. As in the type 1 NPY receptor gene, the 5-prime untranslated region of NPY2R is interrupted 
by a 4.5-kb intervening sequence. Ammar et al. (1 996) demonstrated by Southern analysis of rodent-human cell hybrids 
followed by fluorescence in situ hybridization (FISH) that the NPY2R gene maps to 4q31 , the same region containing 
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the NPY1 R gene, suggesting that these subtypes may have arisen by gene duplication despite their structural differ- 
ences. By interspecific backcross analysis, Lute et al. (1 997) mapped the Npy1 r and Npy2r genes to conserved linkage 
SSiSf T° USe c ^ romosomes 8 and 3 - respectively, which correspond to the distal region of human chromosome 4q « 
0412] An assay for determining whether a putative or actual agent can bind to NPY is presented in WO-A-98/52890 
(see page 96 thereof, lines 2 to 28). 



I:NPY 



[Q413] As indicated above, the additional agent may be any suitable agent that can act as an l:NPY (sometimes 
an hNPY " < anta9 ° niS,) - addi,ion ' or in ,he *"»**. »• -B-* * the P^ent invention may also act as 
[0414] l:NPYs (in particular NPY antagonists) are discussed in the following review articles- 
mllS ,w nl0 c J c Rosenzwei 9- Li P £on S : Therapeutic approaches to obestity Exp Opin Ther Pat 1 999 8 1 2 1 683 -1 694 
0416] Wang S Ferguson KC, Burris TP, Dhurandhar NV: 8th annual international conference on obesity and non- 
nsulin dependent diabetes mellitus: novel drug developments. Exp Opin Invest Drugs 1999 8 7 1117 -1125 
P J™, r L 7 N ^ r0peptide Y receptor ^agonists Exp Opin Ther Pat. 1999 9 4 375-384 Adham N. Tamm J, Du 
Neurosd Aostr \Z 15^2 aS. ^ * *' * °" ^ ^ * ,he Y5 rece Ptor Soc 

S ?" YZ a CUtr °r JQ ' K ' 0hr SE ' HUan9 S : BMS " 192548 . a tetracyclic binding inhibitor of neuropeptide Y 
wtZX ZwS n ' 9er WB2346 ' "' PbySiC °- Chemical P r °P erties and ^ural characterization J An.tibiot 

2 rrl 7^I er * ^ e9er , H ' Whi,ebread S ' Y amaguchi Y, Chiesi M, Schilling W, Criscione L : Synthesis and SAR 
Edinburgh 239 * antagbnist of the neuropeptide Y Y5 receptor. Int Symp Med Chem 1 998 15th 

[0420] Criscione L, Rigollier P, Batzl-Hartmann C, Rueger H, Stricker-Krongrad A. et al : Food intake in free-feedinq 
and energy-deprived leart rats is mediated by the neuropeptide Y5 receptor. J Clin Invest 1998 102 12 2136 -2145 

Neurogen Corp : NGD 95-1 Clin Trials Monitor 1 996 5 1 0 Ab 1 9244 ' 

2 Bu " l , e L A -^-obesity drugs: on target for huge market sales. Exp Opin Invest Drugs 1996 5 12 1583 -1587 
1827 -183? HiPSkind ^ : NeUr ° pep,ide Y rece P tor ^agonists in obesity. Exp Opin Invest Drugs 1996 7 9 

[0423] Golcktein DJ, Trautmann ME : Treatments for obesity. Emerging Drugs 1997 2 - 1-27 ' 

s A Lc^n i" P A ' L c° b c K . L : NiX ° n ' A ' Britt ° n T °' BrUnS R F ' Cat,ow J ' Dieckman McGin ty D Kl Gackenheimer 
J Med Chem ^V^T ° * " * 1 ' ^ riS « ed ^ NPY y, antagonists. 

[0425] Zimmerman DM, Cantrall BE, Smith ECR, Nixon JA, Bruns RF, Gitter B, Hipskind PA, Ornstein PL Zarrin- 
mayeh H, Bntton TC, Schober DA, Gehlert DR: Structure-activity relationships of a series of 1-substitutedimeZ- 
benzimidazole neuropeptide y- 1 receptor antagonists Bioorganic Med Chem Lett 1 998 8 5 473 -476 
£ SL ^rZ aVeh h H ' N T S A ' ° mStein P ' Zimmerman D - Am °' d MB, et al : Synthesis and evaluation of a series 
?998 41 » selectiveneuropeptide Y Y1 receptor antagonists J Med Chem 

RF 2 Sn B , ritt ° n I 0 ; 5 *? 3226 PG ' Hip8kind PA " Zin — an DM, Zarrinmayeh H, Schober DA, Gehlert DR, Bruns 
^ r Q UCt " re - act,vl, y [ft °u ^ ° f 3 S6rieS ° f be n^thiophene-deivied NPY-Y1 antagonists: optimization of the C2 
side chain Bioorganic Med Chem Lett 1 999 9 3 475 -480 

Kf 2 H\ Z ri nm ^ eh . H 'i immerman DM ' Cantre " BE ' Sch °berDA, Bruns RF, Gackenheimer SL, Ornstein PL, Hip- 
sk.nd PA, Bntton TC, Gehlert DR : Structure-activity relationship of a series of diaminoalkyl substituted benzimidazole 
as neuropeptide Y Y1 receptor antagonists Bioorganic Med Chem Lett 1 999 9 5 647 -652 

[0429] Murakami Y, Hara H, OkadaT, Hashizume H, Kii M, Ishihara Y, Ishikawa M, Mihara S-l, Kato G, Hanasaki K 

9 ! , m 'IT™ M ■ 1 • 3 - disubstituted benzazepines as novel, potent, selective neurpeptide Y Y1 receptor S£ 
onists J Med Chem 1 999 42 14 2621 -2632 9 

ETiL » RUd ? 5 Eber ' ein W ' Enge ' W ' Wie ' and HA ' Wi " im KD ' Entzeroth M ' Wienen W. Beck Sickinger AG, Doods 

[0431] Wieland HA, Willim KD, Entzeroth M, Wienen W, Rudolf K. Eberlein W, Engel W, Doods HN • Subtype selec- 
lS?75T?4?- n i b 49 Pr0fHe ° f n ° npeptlde neur °P e P tide Y1 »*»ptor antagonist BIBP 3226 J Pharmacol Exp Ther 
[0432] Wright J, Bolton G, Creswell M, Downing D, Georgic L, Heff ner T, Hodges J, MacKenzie R, Wise L : 8-amino- 
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. 6-(arylsulphonyl)-5-nitroquinolones: novel nonpeptide neuropeptide Y1 receptor antagonists Bioorganic Med Chem 
' \ Lett 1996 6 15 1809-1814 

[0433] Capurro D, Huidobro-Toro JP : The involvement of neyropeptide Y Y1 receptors in the blood pressure barore- 
fl'ex:studies with BIBP 3226 and BIB 3304. Eur J Pharmacol 1999 376 3 251, -255 
5 [0434] Dumont Y : Cadieux A, Doods H, Quirion R : New tools to investigate neuropeptide Y receptors in the central 
and peripheral nervous systems: BIBO-3304 (Y1), BJIE-246 (Y2) and [1251J-GR-2311 18 (Y1/Y4). Soc Neurosci Abstr 
1999 25 Part 1 Abs 74.11 

[0435] Hegde SS, Bonhaus DW : Stanley W, Eglen RM, Moy TM, Loeb M, et al : Pharmacological evaluation of 
1229U91 , a high affinity and selective neuropeptide Y(NlPY) t Y1 receptor antagonist Pharmacol Res 1 995 31 190 
io [0436] Matthews J,fe, Chance WT, Grizzle MK, Heyer D, Daniels AJ : Food intake inhibition and body weight loss in 
rats treated with Gl 264879A, an NPY-Y1 receptor. Soc Neurosci Abstr 'l997 23 Pt 2 1346 

[0437] Doods HN; Willim K-D, Smith SJ : BIBP 3226: a selective and highly potent NW-Y1 antagonist Proc Br Phar- 
macol S6c 1994 13 : 16 Dec. C47 

[0438] Rudolf K, Eberlein W, Engel W, Wieland HA. Willim KD, Entzeroth M, Wienen W 5 Beck Sickinger AG. Doods 
15 HN : The first highly potent and selective non-peptide neuropeptide Yyl receptor antagonist: BIBP3226 Eur J Pharmacol 
1994 271 2-3 R11 -R13 

[0439] Serradelil-Le-Gal C, Valette G, Rouby PE, Pellet A, Villanova G, Foulon L, Lespy L, Neliat G, Chambon JP, 
Maffrand JP, Le-FurG : SR 120107A and SR 120819A: Two potent and selective, orally-effective. antagonists for NPY 
Y1 receptors Soc Neurosci Abstr 1 994 20 Pt 1 9j07 -Abs 376.1 4 » 
20 [0440] Hong Y, Gregor V : Ling AL, Tompkins EV, Porter J, Chou TS, Paderes G : Peng Z. Hagaman C, Anderes K, 
Luth'in D, May J : Synthesis and biological evaluation of novel guanylurea compounds as potent NPY Y1 receptor 
antagonist Acs 1 999 21 7 Anaheim MEDI 1 08' 

[0441] I'NPYs (in particular NPY antagonists) are disclosed in the following .documents: 

25 WO-98/07420 
WO-94/00486 
WO-96/22305 

•WO97/20821 . . • ii ' .»■ 

' • WO-97/20822 , , 

30 WO-96/14307 

JP-07267988 • ■ ' 
'WO-96/1^489 ' 

US-5552422 1 

WO-98/35957 
35 WO-96/14307 

WO-94/17035 

EP-0614911 

WO-98/40356 

EP-0448765 
40 EP-0747356 

WO-98/35941 

WO-97/46250 

EP-0747357 

45 [0442] Preferred examples of l:NPYs are selected from the following structures. These compounds were tested and 
were found to be useful in potentiating cAMP, and thereby being useful in the treatment of FSAD. Some of the exper- 
imental data concerning these compounds are presented in the Experimental section (infra). 
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EP-0747356 



. I:NPY Yl 
WO-98/35941 



I:NPY Y5 
WO-97/46250 



I:NPY Yl 
EP-0747357 



VIP (vasoactive intestinal peptide) 

[0443] According to one aspect of the present invention, an additional target is a P cAMP target, which P cA mp target 
is VIP or one of its associated receptors. Current classification/nomenclature refers to these as VPAC1 , VPAC2 and 
PACAP. 

[0444] Nucleotide sequences and amino acid sequences for VIP and its receptors are available in the literature. 
Some sequences are presented in the Sequence Listings provided herein. 

[0445] We have shown that VPAC1 and VPAC2 are present in human and rabbit vagina. PACAP was absent from 
both rabbit and human vagina. 

[0446] VIP is a major endogenous neurotransmitter released during sexual arousal that is responsible for nerve- 
induced vaginal vasodilation of the vascular beds located in the vaginal wall. These vasodilatory effects are mediated 
by adenylate cyclase activation and cAMP production. Without wishing to be bound by theory, this effect may be me- 
diated via VIP receptor subtypes VPAC,, VPAC 2 or PACAP (pituitary adenylate cyclase- activating peptide) receptors. 
VPAC 2 and PACAP receptors are most widely expressed in the CNS and the receptors despite being expressed in the 
pituitary, appears to have no widespread biological function. 

[0447] The agent could potentiate VIP and/or act as a VIP mimetic or analogue thereof. The agent would then po- 
tentiate and/or mimic the vasorelaxant effects of endogenous VIP released during sexual arousal. The agent may also 
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have an additive effect on VIP-induced relaxations of vaginal smooth muscle. Clinically this will lead tO'FSAD treatment 
though increased vaginal lubrication via vaginal wall engorgement and compliance. In this embodiment, the mimetic 
or analogue would not have, however, the adverse properties of VIP as discussed supra ' 

[0448] Background teaching^ VIP and it associated receptors are presented by Victor A. McKusick et al on http- 
//www3.ncb..nlm.nih ; gov/Omim/seatohomim.htm. The following text concerning VIP has been extracted from that 



Vasoactive intestinal peptide (VIP), a'28-amino acid peptide originally isolated from porcine duodenum is present 
not only in gastro.ntestinal tissues but also in neural tissues, possibly as a neurotransmitter, and exhibits a wide variety 
of biological act,ons. Because VIP shows similarities to glucagon, secretin and gastric inhibitory peptide (GIP) it has 
been | considered a member of the glucagon-secretin family. Theprimary translation product of the mRNA encoding 

Z^TZ } u.^ 7 3r WeigW ° f 20 daft0ns - By Clonin 9 the DNA set > uence complementary to the mRNA 
coding for human VIP, Itoh et al. (1 983) found that the VIP precursor contains not only VIP but also a novel peptide of 
27 ammo acids designated PHM27, that has amino.erminal histidine and camoxyterminal methionine. It differs from 
PHI17 isolated from porcine intestine by 2 amino acids; PHI27, as its designation indicates, has camoxyterminal iso- 

Mh^' H (198?) . iS ° ,a,ed hUman 96,16 f ° r VIP and PHM2? and Studied i,s various tissues 

thJ v% He,nZ ^ r ' an 61 " L (1 985) su 9^sted that deficient innovation of sweat glands of cystic fibrosis patients by 

P^hll t T P ? T u 6 3 b3SiC mechanism for the decrease d water content and relative impermeability of the 
epithelium to chlonde and other-ions that characterize cystic fibrosis. To test this hypothesis. Gozes et al (1 987) took 

? m o«\ n f ' aPP 7 C o' 6t 31 ° 985) had Sh ° Wn ,hat VIP and . PHM "27 are encoded by adjacent exons 

Gozes et al. 1 987) used the PHM-27-encoding genomic fragment to detect the presence of the VIP gene a. 6q21 -qter 

Lrn S mo«o y ' ^ *"* * f W the P "™V C3USe ° f CVStiC f < b ™* ^ich is coded by 

chromosome 7). By in srtu hybridization techniques, Gozes et al.' (1987)'assigned the VIP gene to 6q24 This placed 

re L'^b'SZi^ 1 ^ T b6en 10 6q22 ' G02eS 61 aL ( 1987 H-estigated a funclfona 

relationship between the 2 genes ,n neuronal tissue. They observed a sharp peak of MYB mRNA in the hippocampus 
of 3-day-o d rats, preceding the peak of VIP mRNA that occurs in this area at 8 days of age. Omaiy and Kagnoff (1 987) 
found nuclear receptors for VIP in a human colonic adenocarcinoma cell line. Gotoh et al. (1988) assigned VIP to 

TxZlZT V f P °\ P |0 l hvbridization of a moleculariy cloned fragment of the gene to sorted chromosomes. The 
localization was refined to 6q26-q27 by in situ.hybridization " 

r fl uL rt fTh di f Ca ! ed ' back 9 round ,eachin 9s on VIP and it associated receptorsarepresented by Victor A. McKusick 
et al (.bid). The following text concerning VIPR1 or VPAC1 has been extracted from that source 

"Vasoactive intestinal peptide (VIP; 192320) is an octacosameric neuroendocrine mediator found predominantly 

r e rs?,i s r P rofr P, ' C neUr ° nS ° f ; heCentral mS SVS,em and in P e "P he ral P^rg* neurons innervating 
TZTk Tk h T ma ,? V neuroendocnne P e P tides with immunologic functions, VIP is distinguished by its capacity 
Inecmflh J T 8 d, 7 ,y - DiStinCt SUbS6tS ° f n6Ural ' respirator * sastrointestina., and immune cells bear 
S? "*? reC ? P, ° r ! f ° r V ' P ' WhiCh are aSS0Cia,ed with a 9 uanine nucleotide-binding (G) protein capable of 
abating adenylate cyclase. Libert et al. (1991) obtained 4 new receptors of the G protein-coupled receptor family by 
selective amplification and cloning from thyroid cDNA. One of these, termed RDC1 , was identified as the VIP receptor 

made 3 ^ 

made it doubtf ul that the j gene mapped to 2q37 was in fact the VIP receptor gene (Vassart, 1 992). The sequence that 
wasdes.gnatedGPRNIb^ 

2 * { ll ? IS ,° lated an aU,hentiC ^ ' VIP recept0r 9ene and bv ^orescence in situ hybridization lo- 

Sshimoto e a 6 . McL? m a H? h 9i ° n aSS °v iated With Sma "- Ce " ' Ung CanC9r By inte rspecific backcross analysis, 
Hashimoto et al. (1999) mapped the mouse Viprl gene to the distal region of chromosome 9, a region that shows 

!r?^ Syn 7 With hUma " chromosome 3 P' Sreedharan et al. (1993) cloned a human intestinal VIP receptor 

fsote ted 2 V^ R C cn N r?° , SeqU r e ShareS 84% id6ntity With the ^ ' Un9 V ' P reCe P t0r C0Uvineau et (1994) 
isolated 2 VIPR cDNA clones from a human jejunal epithelial cell cDNA library. One encodes a VIP receptor consisting 

of 460 ammo acids and having 7 putative transmembrane domains, as do other G protein-coupled receptors The other 
° T V ' P rece P tor - related P rotein exhibiting 100% homology with the functional VIP receptor 
Z fl in e wh! am,n ° acidsat ; h A C - terrninal re 9 i0 ". containing a completely divergent 67-amino acid N-temLl 
domain. When expressed ,n COS-7 cells, the second protein did not bind radioiodinated VIP, although it was normalfy 
addressed at the plasma membrane as assessed by immunofluorescence studies. The type I VIP receptor also termed 
type , II PACAP receptor Jsee 102981 for another type of PACAP receptor), was found by Sreedharan' ei at ( S to 

o , n « 3nd !° be C ° mpriSed ° f 1 3 6X008 (ranging from 42 10 1 ' 4 °° bp) and 1 2 introns (ranging from 

nil i • ' h 6 , 61 aL ° " 5) alS ° characterized ,he P ra moter and the 5-prime flanking region of the gene - 
2 T, LfV! ! ' backgr0Und teacnin 9 s on VIP and it associated receptors are presented by Victor A. McKusick 
et al (,b.d). The follow.ng text concerning VIPR2 or VPAC2 has been extracted from that source 

in 5Q «m a$0a K tlVe I" 168 "" 8 ' PePtide (V ' P; 192320) and Pituitarv adenvlate Wcbse activating polypeptide (PACAP- 
1 02980) are homologous pept.des that function as neurotransmitters and neuroendocrine hormones While the recep- 
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. tors for VIP and PACAP share homology, they differ in their substrate specificities.and expression patterns. See VIPR1 
(192321) and ADCYAP1 R1 (102981). Svoboda et al. (1994) performed low stringency PGR using primers based, on 
sequences conserved among VIP receptors. They cloned the human VIP2 receptor gene from a lymphoblast cDNA 
library. This gene encoded a 438-amino acid polypeptide that shares 86% jdentity with the rat VIP2 receptor. They 

5 expressed the human VIP2 receptor in Chinese hamster ovary cells and found that jt bjnds t0 PACAP-38, PACAP-27, 
VIP, and helodermin. and that binding of the receptor to any of these peptides activates adenylate cyclase. Peptide 
binding was found to be inhibited by GTP. Adamou et al. (1 995) cloned the VIP2 receptor gene from a human placenta 
qDNA library. Northern blotting revealed that VIPR2 is expressed as 2 transcripts of 4.6'kb and 2.3 kb at high levels in 
skeletal muscle and at lower levels in heart, brain, placenta, and pancreas. N/lackay et al. (1996) used fluorescence in 

i'o situ hybridization to rjhap the VIPR2 gene to human chromosome 7q36.3. Further mapping' with cell lines derived from 
patients with holoprosencephaly type 3 (HPE3; 1429145) revealed that the VIPR2 gene lies within the HPE3 minimal 
critical region. Mackay et al. (1996) stated that although VIPR2 may contribute to the HPE3 phenotype, it is not the 
sole, factbr responsible." 

is AC (adenylate cyclase) 

[0451] According to one aspect of the present invention, an additional target is a P cAMP target, which P cAMP target 

is AC. i 

[0452] Nucleotide sequences and amino acid sequences for AC are available in the literature. , 

20 [0453] To confirm that VI P induces vasorelaxation via elevation of intracellular cAM P levels and consequent activation 
of adenylate cyclase we have measured vaginal cAMP concentrations during VIP stimulation and used forskolin, an 
adenylate cyclase activator, to mimic the effe6ts of activating the cAMP/adenylate cyclase pathway. 
' [0454] In these studies, we found that VIP treatment and forskolin treatment elevate intracellular concentrations 
cAMP in isolated vaginal tissue. 

25 [0455] We also found that forskolin increases vaginal blood flow in an animal model of sexual arousal. 
[0456] Additionally we found that forskolin induces relaxation in isolated vagina. 

[0457] Background teachings on AC are presented by Victor A. McKusick et al on http://www3.ncbi.nlm.nih.gov/ 
OmirWsearchomim.htm. The following text concerning AG has been extracted from that source. . ♦ • 

• "Adenylyl cyclase (EC 4.6.1.1 ) catalyzes the transformation of, ATP, into cyclic AMP The enzymatic activity is 

'30 under the control of several hormones, and different polypeptides participate in the transduction of the signal from the 
receptorto the catalytic moiety. Stimulatory or inhibitory receptors (Rs and Ri) interact with G proteins (Gs and Gi) that 
exhibit GTPa^e activity and they modulate the activity of the catalytic sub'unit of the adenylyl cyclase. Parma et al. 
(1991) cloned a cDNA corresponding to human brain adenylyl cyclase, symbolized by them as H^AC1. By in situ 
hybridization to metaphase chromosomal spreads using the human brain cDNA probe, Stengel et al. (1992) showed 

35 that the gene is located on 8q24.2. A highly homologous gene, ADCY2 (1 03071 ), was assigned to 5p1 5.3 by the same 
method." 

GENERAL RECOMBINANT DNA METHODOLOGY TECHNIQUES 

40 [0458] Although in general the techniques mentioned herein are well known in the art, reference may be made in 
particular to Sambrook et al., Molecular Cloning, A Laboratory Manual (1989) and Ausubel et al., Short Protocols in 
Molecular Biology (1999) 4* Ed, John Wiley & Sons, Inc. PCR is described in US-A-4683195, US-A-4800195 and US- 
A-4965188. 

45 SUMMARY 

[0459] In summation, the present invention relates to the use of an l:NEP to treat FSD, in particular FSAD. 
EXAMPLES 

50 

[0460] The present invention will now be described, by way of example only, in which reference is made to the 
following Figures: 

Figure 1 which is a graph; 
55 Figure 2 which is a graph; 

Figure 3 which is a graph; 
Figure 4 which is a graph; 
Figure 5 which is a graph; 
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Figure 6 which is a graph; 
Figure 7 which is a graph; 
Figure 8 which is a graph; 
Figure 9 which is a graph; * 
Figure 10 which-is a graph; ' 
Figure 11 which is a graph; and 
Figure 12 which is a graph. 

[0461] It is to be understood.that the agent of the present invention is an l:NEP. Teachings on IPDE and I NPY are 

t ZSnn !T eSe W0 . U 'l C, ? ri K y indiC8te l ° 3 Ski " ed PSrSOn that the k9ent 0f ,he present inven «°" c °"' d ^ used 

T ° r . hGSe tVPeS ° f 39ent? ,0 3ChieVe the benefial effect m6ntioned he rein. These addi- 
tional teachings are also included to further support our seminal findings., 

[0462] The Figures will now be discussed in more detail. 

flow fnthf 91 " 9 !k *? e Tt StimU ' a,i0n ° f P6lViC nerVG indUCeS 3 ^«ency-dependent increase in vaginal blood 

Zd nol rf "*** m ° del ° f S6XUal ar0USal ,nCreaSing ,he s,imula,ion ,rec " uenc V ind "<*s largeMncreases 
in blood flow. Changes were monitored using laser Doppler technologies 

SbbJLl 9 ,"? 2> V f ° aCtiV f L meS,inal Pep,idG < VIP >- induces increa ses in vaginal blood flow in the anaesthetised 
rabbit model of sexual arousal. Figure 2a illustrates how vaginal blood flow is increased in a concentration dependent 
manner by .nfusions of VIP (intravenous bolus). Figure 2b demonstrates that 2 repe.Hive infusions of IipSSS 

NOtS ^ dUrati ° n " ^ T"- iS a,S ° **■ ^ «™ -"--ting 

ESLX? Va , S ° aCtive | in T testinal pe P tide < VIP > ^ces the mean arterial blood pressure in the anaesthetised 
ami?, h t , ar ° US ' ThiS 9raph i,,US,rateS the W effecte " ^e vasoactive agents and stimulation pa- 
rameters used to investigate vagma blood flow on mean arterial pressure in an anaesthetised rabbit. These observed 

whS^nSr the t trendS , Seen in a " animals lested - VIP "duced a significant depression of mean arterial pressure 
whereas pelvic nerve stimulation, control infusions of Hepsaline or inhibitors of PDE cAMP or NEP have ho effect on 

!nc7easTi n rart N ra!e: ^ redUCti ° n b, °° d Pr6SSUre aSS ° Ciated V ' P infusions * a '*° ^ociated wl aTarge 
r 4: " ACtiVati0 r 0ftheC ^ 

musc e relaxation ,n vaginal tissue. Fic/ure 4a illustrates that an infusion of .forskolin (40nmo^kg A, bolus a cAMPmi- 
metic induces s.gm icant increases in vaginal blood flow. Note the amplrtude and duration of the response is similar 
to that .nduced by VIP (20.0^/kg, iv bolus). Interestingly, the effects on Wood flow have a longer duration of acrion on 

m rS" 1 T C^f n96S W6re m ° nit0red USin9 l8Ser D ° Ppler technologies. Figure 4b demonstrates hat 
" ] V S °" n (1 °^ M) si9nificant| y elevate intracellular concentrations of cAMP above basal levels in 
the rabbit vagma Figure 4c shows that forskolin induces potent relaxations of precontracted (1(iM phenylephrine) 

c^T1T PS an ' C -- 300nM - A » chan9es were q—tified using in vivo laser Doppler technologies b o 
chemical cAMP enzyme immunoassay or by in vitro tissue relaxation 

mimS \Tp 9Ure ! : " t , ? S , i ? n °! V ' P inCreaS6S CN,0ral b,00d flow and activation of ,he cAMP/adenylate cyclase pathway 
Z S, *7 f rt ° ral Vasorelaxation in the anaesthetised rabbit model of sexual arousal. Infusion of VIP 
(60-200pg^g) induces a concentration dependant increase in clitoral blood flow. A 1 1 5% increase in clitoral blood flow 
was observed after an ,v infusion of 200ug/kg VIP. The effects of VIP on clitoral blood flow can be mimicked by an 
infusion of a cAMP m.met,c forskolin (FSK, 40nmo^kg iv bolus). A 15 6 o/o increase in clitoral blood flow was obseleS 

nZ thTJlTI f0r5k ° lin - A " iRCreaSeS W6re Si9nifiCantly elevated from M (Hepsaline). 

T£Z P ,m tha *;f Sp0nse ,S simi,ar t0 that induced b V V p (SMOMflflcg, iv bolus) and comparable to those 

Tnl lrt Va9,na ' b ° d f ' 0W Fi9S 2 and 4 - A " Chang6S Were gUanWied usi "9 * *• '*™ Doppler technologies 
and were significantly increased when compared to vehicle infusions (Hepsaline) cnnoiog.es 

S, J ,9 hu ^ "• A tl f eleC,ive ' nhibitor of NEP EC 3 - 4 - 24 1 1 enhances pelvic nerve stimulated (PNS) increases in 
vagmal blood flow ,n the anaesthetised rabbit model of sexual arousal. Repetitive PNS at 15 minute intervals induces 
reproducble increases in vaginal blood. flow (White bar). Administration of a NEP inhibitor (Grey bar) enhanced the 
peak increase ,n vagma. blood flow induced by submaximal stimulation frequencies (eg 4Hz) compared to increa es 
observed during time matched control stimulations or vehicle controls (Hatched bar . The following dose dependant 

TT^IZZ! " ? m9/k9 iV indUCed 8 4 ° % inCre3Se and 1 0m9/k9 iv induced a -urease (mean 

mninin ? n , "° M °" b3Sa ' < unstimulated ) vaginal blood flow (Data not shown). All changes were 
monitored using laser Doppler technologies. a 

[?fl ^ 7 ;- tff tiV ! inhibi,0rS ° f NEP EC 3 4 - 24 ' 11 enhance VIP-induced increases in vaginal blood flow in 
TncZtt „ !, ''I k, ° f ,c eXUal ar ° USal - RepGtitiVe in,USi0ns 0f VIP at 30 minute inte ^ ^duce reproducib e 
duZn h H w i« W (See fi9Ure 2b) - A " NEP inhibit ° r b0th poten,iates the amplitude and prolongs the 
duration of enhanced blood flow when these increases are induced by submaximal doses of VIP e g 6 O^g a" 
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doses of VIP which induce maximal increases in vaginal blood flow eg 60u.g/kg, NEP inhibitors only potentiate the 
duration of enhanced vaginal blood flow. VIP-induced increase in the presence of a NEP inhibitor.are shown as closed 
triangles whereas control VIP responses are shown as 'open triangles. A control infusion of Hepsaline has no effect 
on the amplitude of the responses. All changes were monitored using lasenDoppler technologies. 

5 [0470] Figure 8:- A selective inhibitor of PDE cAMP type 2 enhances pelvic nerve stimulated (PNS) increases in vaginal 
blood flow in the anaesthetised rabbit model of sexual arousal. Repetitive PNS at 15 minute intervals induces repro- 
ducible increases in vaginal blood flow (White squares). Administration of a PDE cAMP type 2 inhibitor enhanced the 
peak increase in vaginal blood flow induced by submaximal stimulation frequencies (Black squares; at 4Hz) compared 
to increases observed during time matched control stimulations- (Open squares). An infusion of the PDE2 inhibitor 

10 (500jxg/kg) induced a 86.8±21 .9% enhancement in vaginal blood flow (meah±sem n=2)..AII changes were monitored 
using laser Doppler technologies. 

[0471] Figure 9:- Selective inhibitors of PDE cAMP type 2 enhance VIP-induced increases in vaginal blood flow in the 
anaesthetised rabbit model of sexual arousal. Repetitive infusions of V1P at 30 minute intervajs induce reproducible 
increases in vaginal blood flow (See figure 2b). A selective PDE cAMP type 2 inhibitor (25ug/kg iv bolus) potentiates the 
is duration of enhanced vaginal blood flow induced by VIP (60jig/kg iv bolus). VIP-induced increases in the presence of 
a PDE cAMP inhibitor are shown as closed triangles whereas control VIP responses are shown as open triangles. A 
control infusion of Hepsaline had no effect on the amplitude of the responses. All changes were monitored using Laser 
Doppler technologies. 

[0472] Figure 10:- A selective antagonist of NPY Y1 receptors enhances pelvic nerve stimulated (PNS) increases in 
20 vaginal blood flow in the anaesthetised rabbit model of sexual arousal. Repetitive PNS at 15 minute intervals induces 
reproducible increases in vaginal blood flow (data not shown). Administration of a NPY Yi antagonist (Grey bar) en- 
hanced the peak increase in vaginal blood flow induced by submaximal stimulation frequencies (eg 4Hz) compared to 
increases observed during time matched control stimulations or in vehicle controls (Hatched bar). The following dose 
dependant enhancements were observed - 0.01mg/kg iv induced a 15.8±19.6% increase; 0.03mg/kg iv induced a 
25 35.1±17.17% increase; 0.10mg/kg iv induced a 60. 1±1 6.9% increase and 0.3mg/kg iv induced a 91 .9±27.4% increase 
(mean±sem n=3). The NPY Y1 antagonist had no effect on basal (unstimulated) vaginal blood flow (Data not shown). 
All changes were monitored using laser Doppler technologies. 

[0473] Figure 1 1 provides a summary graph for some of the data provided herein showing that the agents are very 
useful in increasing vaginal blood flow py potentiating endogenous cAMP levels. 

30 [0474] Figure 12:- A selective inhibitor of NEP EC 3.4.24.11 enhances pelvic nerve stimulated (PNS) increases in 
clitoral blood flow in the anaesthetised rabbit model of sexual arousal. Administration of a NEP inhibitor (Grey bar) 
enhanced the peak increase in clitoraiblood flow induced by submaximal stimulation frequencies (eg 4Hz) compared 
to increases observed during time matched control stimulations or vehicle controls (Hatched bar). The following dose 
dependant enhancements were observed - 1.0mg/kg iv induced a 131% increase (mean n=3). The NEP inhibitor had 

35 no effect on basal (unstimulated) clitoral blood flow. All changes were monitored using laser Doppler technologies. 

AN ASSAY FOR MEASURING cAMP ACTIVITY/LEVELS 

[0475] Measurement of cAMP from vaginal tissue samples using a Biotrak cAMP Enzymeimmunoassay (EIA) kit 
40 (Amersham Life Sciences RPN 225). 

[0476] cAMP levels are measured by EIA in vaginal tissue samples. The EIA is based on competition between un- 
labeled cAMP and a fixed quantity of peroxidase labelled cAMP for a limited amount of cAMP specific antibody. 

1. MATERIALS 

45 . 

[0477] All materials are supplied by Amersham Life Science cAMP EIA kit (RPN 225) unless otherwise stated. 

1.1 Microtitre plate - 96 well plate coated with donkey anti-rabbit IgG. 

1 .2 Assay buffer - 0.05M sodium acetate buffer pH5.8 containing 0.02% bovine serum albumin and 0.5% preserv- 
50 ative upon reconstitution. The contents of the bottle are transferred to a graduated cylinder using 3x1 5ml distilled 

' water washes. The final volume is then adjusted to 500ml. 

1.3 cAMP standard (for acetylation method). cAMP at 10.24pmol/ml in 0.05M acetate buffer pH5.8 containing 
0.02% bovine serum albumin and 0.5% preservative upon reconstitution. Standard is dissolved in 2.5ml of assay 
buffer for use. 

55 1,4 Antiserum. Anti-cAMP antibody in 0.05M acetate buffer pH5.8 containing 0.02% bovine serum albumin and 

0.5% preservative upon reconstitution. Prior to use, antibody is diluted with 11 ml assay buffer and mixed by gentle 
inversion to dissolve contents. 

1 .5 cAMP conjugate. cAMP horseradish peroxidase in 0.05M acetate buffer pH5.8 containing 0.02% bovine serum 
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albumin and 0 5% preservative upon reconstitute. Prior to use, solution is diluted with 11 ml assay buffer and 
mixed by gentle inversion to dissolve contents. 

Ifjf f.ff °™ M Ph ° SPha,e bUffer PH75 C ° ntaining °° 5% (Wv > Tween ™ 20 U P°" restitution. The 

contentsofthebottlearetransferredtoagraduatedcylind^ 

is men adjusted to 500ml. 

Ready L S use trate 3 ' 3 ' 5l5 ~ tetramethy,benzidine <™B)/ hydrogen peroxide, in 20% (v/v) dimethylformamide. 
1 .8 Acetylation reagent. 2ml acetic anhydride, 4m! triethylamine, prepared as required 

' ■ m^cSi^t^' 1 M SU,PhUrlC add " Pre| ? ared fr ° m an 18M stock (BDH) - J 11 ml 01 acid js added *> 



2. SPECIFIC EQUIPMENT ' ■ 
[0478] ' 

2.1 Disposable 5ml glass test tubes 

2.2 Spectrophotometric plate reader (Spectra max 190) 

2.3 Microtitre plate shaker (Luckham R100) 

3. METHODS 

♦ 

[0479] 

i 

• Tissue sample preparation. The tissues were treated with the relevant pretreatment in 5ml samples of physiological 
SI^IS? a9 °T S ' cAMPm ,: metics etc - After treal ™< the samples were snap frozen in liquid nitrogen and 

Tctd iTSiT5i h 5r r - r powder was scraped into a cen,ri,uge ,ube and 1 mi oi °- 5M ice c ° id p«*'o* 

acid (PCA) was added. The sample was vortex mixed and left on ice for 1 hr. 

• CAM P extraction from tissue samples. The samples were centrif uged at 1 0OOOg for 5 min'at 4°C The supernatant 
.was.,emoved ahd placed in other centrifuge tubes.The pellet was to* for protein analysis at -80'C iZ suT. 

riTTr^ neUtra ' iSed t0 PH ~ 6 USin9 K 3 P °4' Centrifuged at 10000g for 5 min at 4'C. Reco^r 
supernatant and wash 4 times with 5 volumes (5ml) of water saturated diethyl ether. The upper ether layer should 

' tVo-c ar £T er ; at ; h TranSf6r aqUe ° US t0 im ° 3 Sh ° rt tWn 9l3SS tUbe and df V -der a steam of iloge 
a 60 C. bissolve dned extract ,n 1 ml of assay buffer and store in refrigerator unti. required (or can be frozen) 

Stock reagents are equilibrated to room temperature and working solutions then prepared ' 

* tTLTnTTr P TL Gd in 9 ' aSS 1Ub6S ,abe " ed 2 ' 4 ' 8 " 16 ' 32 ' 64 ' 128 < 256 > and 51 ^°'- This is achieved 
2^2 hh h fT t0 8 " tUb6S ^ th6 512fm °' Standard ' 1 ml 0f acet y |ation standard d0.24pmo^ 
fe rid ,o thfi?m ? h t0 P h StandardS (256 ' and 512fmo ')- The 256fmo1 standa * ^ vortexed and 1 ml trans- 
it t dard h ' S iS C ° ntinUed Unti ' the 2fmo ' standard where 1 ml ° f is disposed of A 
zero standard tube is set up containing 1 ml of assay buffer 

" i^^lM^te!^^ " m tHa ~ d ° n 100 <lf "~— »nf> -nd <«ute<t 1 m 1 00 (lOvtl ^mpl. to 900|il btdtor) 

* L h nH C l MP h in a Hf^ ardS ! nd SamP ' eS iS aC6tylated by the addition of 100 ^ of acet y' a «°n reagent in a fume 
hood which is added down the side of the tube before immediately vortexing 

' ^ a '' St3ndardS and u sam P' es are added 10 the appropriate wells of the 96 well plate, and 1 50^1 of assay buffer 
is added to non specific binding (NSB) wells. ' 

" If^- ° f I" 1186 '"" 1 iS 3dded t0 a " We " S except blanks < B > and NSB before incubating for 2 hours at 3-5'C 

toZnTi ITS ° f CAMP - per ° xidase con j"9 ate is added l ° a " wells except B before a further 1 hour incu- 

• Plates are emptied by turning them upside down and blotting onto absorbent paper before washing each well four 

St^ 
^OOjil TMB is then immediately dispensed into all wells. 

# r^T 6 ,, Ut ^ ,ate Shaker f ° r 30 minUteS at r °° m tem P erature before the addition of 1 0OuJ of 1 M sulphuric 
acid into all wells. The optical density is read on Spectra max 1 90 at 450nm within 30 minutes 

4. STANDARDS 

[0480] With each assay the following standard tubes are set up:- 
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4.1 Spiking a standard in assay buffer ■ 

» 

[0481] A known amount of cAMP is spiked into assay buffer to determine the efficiency of the assay. 70pmol/ml of 
cAMP is .added to assay buffer which is equivalent to 35fmol/well in the essay, which is in the middle of the dose 
response, curve. 

[0482] To make up 1 ml of standard:- 68.4|il 521fmol/weJI standard 
931 .6pJ Assay buffer 

4. Effects of compounds on plate ' i 

i ■ . 

[0483] Standards are set up to determine whether the compound used in the functionalstudies has any effect on the 

96 well plate or affects the binding of cAMP. These include:- 
i 

• Spiking the compound into assay buffer alone to assess the effects of the compound directly on the plate. 
*5 • Spiking the compound into plasma containing basal levels of cAMP to assess the effects of the compound on the 
binding of cAMP to the plate. 

[0484] 5nM concentrations of compound are spiked into each standard. 5nM is chosen because total drug levels at 
the end of infusion have in the past been approximately 150-300nM. Samples are diluted 1 :100 before being assayed, 
20 therefore 5nM allows for any larger than expected total drug concentrations at the end of infusion. 

5. CALCULATIONS 1 

[0485] The Spectra max plate reader reads the optical density (OD) at 450nm. 
25 [0486] The standard curve is generated by plotting the %B/Bo (y axis) against cAMP fmol/well (x axis) on Spectra 
max. 

%B/BO (% bound) for each sample and standard is calculated as follows:- 

Bo » zero standard '(6ee methods 3.2) ..... • ■ * , 

30 Q/ D/D (standard or sample OD-NSB OD) v . nft 

' . . x /oB/B0= Bo OD-NSB OD) ^ X 100 ■ > 

[0487] The fmol/well volume can then be read directly from the standard curve for each sample. Values are then 
converted to pmol/ml before taking the mean of each pair of samples. 
35 [0488] Conversion of values from fmol/well to pmol/ml: 

fmol to pmol = divide by 1000 
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Volume in well = 50pJ .... So (X1 5 q 0Q) 



Sample is diluted 1/100, so overall = 1 x 1000/1000 x 100/50 = 2 



[0489] So all fmol/well values are multiplied by 2 to give pmol/ml 
ANIMAL TEST MODEL 

so POTENTIATING THE EFFECTS OF CYCLIC ADENOSINE-3',5'- MONOPHOSPHATE (cAMP) RESULTS IN 

INCREASES IN VAGINAL BLOOD FLOW IN THE ANAESTHETISED RABBIT MODEL OF SEXUAL AROUSAL 

1.0 Aims 

55 [0490] 

1 . To develop and validate an animal model of female sexual arousal. 

2. To identify the mechanism(s) responsible for the regulation of genital blood flow in the anaesthetised rabbit. 
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3. To identify potential approaches tor enhancement of vaginal and clitoral blood flow 

4^ To investigate the mechanism(s) that underlie relaxation of vaginal smooth muscle and to identify potential 
approaches for enhanceme/it of vaginal relaxation. , 1 

2.0 Introduction * 

i 0 e 4 x 9 u 1 J ZTlTrT^ I!™ 53 ' reSP ° nSe C ° nSiStS ° f 8 nUmb6r 0< P hvsiol °9 ica ' ^sponses that are observed during 
cT T, / n9eS SU ° h 38 Va9inal ' ' abial and Cli,oral engorgement result from increases in genital 

SIZ f gor9 T e l dst0increased ^ 

relaxation of vaginal smooth muscle) and increases in vaginal and clitoral sensitivity. 

[0492] Female sexual arousal disorder (FSAD) is a highly prevalent sexual disorder affecting up to 40% of pre- peri- 
and postmenopausal (±HRT) women. The primary consequence of FSAD is reduced genital enJLg^^ «J IbZ 
:T T V ' aCk ° f Va9inal ,UbriCati ° n and 3 ' aCk °' p,easurab,e Q -ita- sensatio'n. sZ^ool 
cause of ftt^ZllZ TZ T,,™" 9 mlerC ° UfSe ^ ^ The -t common 
TZ rL2i 1000 0 9emtal bl °° d f ' 0W reSU ' ,ing in r6duCed vaQinal ' labial and cli, °^l engorgement. (Park 
1997, Goldstein, 1998; Berman, 1999a, Werbin, 1999). 

[0493] As explained herein, the present invention provides a means for restoring or potentiating the normal sexual 
arousal response ,n women suffering from FSAD, by enhancing genital blood flow 

[0494] In our studies, we have identified cAMP (cyclic adenosine-3',5'-mbnophosphate) as a mediator of vaginal 

v^:l^ T SUre Sma " Chan9eS " ^italLod „ow. Using an innMor o; 

ohLS h ( , EC3.4.24.11 mhibitor), we have also demonstrated that the increases in genital blood flow 

aS rn^r? P , nerVe S 1 timU,a,i ° n 06 S6XUal ar ° USal) 8re mediat6d bv VIP This ha * -volved developing ™ 
Z£ T \ S6XUa ' ar0usal and demonstrating that the data reflects the physiological changes observed during 

lowt d T ? 6 m ° del th6n b6en US6d ,0 identify and Va,idate mechanisms that enhance genital bl od 
flow eg. direct or indirect potentiation of cAMP-mediated vasorelaxation. 

3.0 Methods 



3. 1 Anaesthetic Protocol 



HL ^ f h ^ t ,?/ a ^ ( " 2 5k9) W6re Predicated w «n a combination of Medetomidine (Domitor®) 
were h S ^ mairtainin 9 °xygen intake via a face mask. The rabbits 

were tracheotomised using a PortexTM uncuffed endotracheal tube 3 ID., connected to ventilator and maintained at a 
vent.lat.on rate of 30-40 breaths per minute, with an approximate tidal volume of 18-20 ml. and nSTSil 
5aZI.nl? Cm H2 °- Ana6StheSia ^ th6n SWteh6d t0 ' SOf,Urane a H d ve " ti,ati °" continued with 02 7Z1 The 

TZf Zr Ve,n W f 8 Ca ? nU ' ated USin9 8 23G ° r 246 Cathe,er ' and Lacta,ed Ri "9 er soluti - Perfused at 0.5m' 
mm. The rabbrt was ma.ntamed at 3% Isof lurane during invasive surgery, dropping to 2% for maintenance anaesthesia 



3.2 Cannutation of Vessels 



Sh/thth th !" arSa , thG r8bbtt WaS ShaV6d and 3 Vertical incision was made approximately 5cm in length 
along the thigh. The femoral vein and artery were exposed, isolated and then cannulated with a PVC catheter (1 7G) 

2^J5r n t 98 T C ° mp0Unds - Ca "nulation was repeated for the femoral artery, inserting the catheter to a 
Sm o Srl? n T 1 the c a,heter reaCh6d the abd ° minal a ° rta - This arterial ca ^ter was linked to a Gould 
1ST PreS8Ure - Sampl6S f ° r b ' 00d " S analysis Were also teke " ^a the arterial catheter. Systolic and 

;;s^rr:,c:ir and p ™ mah data acquisition ^ — < poL J 



3.3 Stimulation of the Pelvic Nerve 



the nuhfc t f t m h ' n ? ,8,0n mad£ int ° th6 abd ° minal CaVity - The incision was about 5cm in 'ength just above 
cavifv wis ei se a n»i«.7T T T't di88eC,ed ^ l ° r6Veal the hyP ° 9aStriC nerVe Which ™ s dow lbe body 
?n« Jl k h , ? P 056 10 the SWe CUn/e ° f the pubis wa " in order t0 avoid da ™ging the femoral vein 
and artery which He above the pubis. The sciatic and pelvic nerves lie deeper and were located after further dissectton 
on the dorsal s.de o the rabbit. Once the sciatic nerve is identified, the pelvic nerve was easily located. The teS°£ 

of TZ ? ^ anat0mV b °° kS 00 theSUb^eC, fai ' 10 id6n,tfy the ne " es in ^ff-ent derail. However, stimuCn 
of the nerve causes an increase in vaginal and clitoral blood flow, and innervation of the pelvic region. The pelvic nerle 
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was freed away from surrounding tissue and a Harvard bipolar stimulating electrode was placed around the perve. 
The nerve was slightly lifted to give some tension, then the. electrode was secured in position. Approximately 1 ml of 
light paraffin oil was placed around the nerve and electrode. This acts as a protective lubricant to the nerve and prevents 
blood contamination of the electrode. The electrode was connected to a Grass S88 Stimulator. The pelvic nerve was 
5 stimulated using the following parameters:- 5V, pulse width 0.5ms, duration of stimulus 10 seconds and a frequency 
range of 2 to 16Hz! Reproducible responses were obtained when the nerve was stimulated every 15-20 minutes. 
[0498] A frequency response curve was determined at the start of each experiment in order to determine the optimum 
frequency to use as a sub-maximal response, normally 4Hz. The compound(s) to be tested were infused, via the 
femoral vein, using a Harvard22 infusion pump allowing a continuous 15 minute stimulation cycle. 

3.4 Positioning of the Laser Doppler Probes 

[0499] A ventral midline incision was made, at the caudal end of the'pubis, to expose the pubic area: Connective 
tissue was removed to expose the tunica of the clitoris, ensuring that the wall was free from small blood vessels. The 

*5 external vaginal wall was also exposed by removing any connective tissue. One laser Doppler flow probe was inserted 
3cm into the vagina, so that half the probe shaft was still visible. A second probe was positioned so that it lay just above 
the external clitoral wall. The position of these probes was then adjusted until a signal was obtained. A second probe 
was placed just above the surface of a blood vessel on the external vaginal wall. Both probes were clamped in position. 
[0500] Vaginal and clitoral blood flow was recorded either as numbers directly from the Flowmeter using Po-ne-mah 

20 data acquisition software (Ponemah Physiology Platform,. Gould Instrument Systems Inc), or indirectly from Gould 
chart recorder trace. Calibration was set at the beginning of the experiment (0-1 25ml/m in/1 OOg tissue). 

3.5 Infusion of Vasoactive Intestinal Peptide (VIP) 

25 [0501] The doses of VIP (Bachem, H-3775) infused were 2.0, 6.0, 20.0, 60.0 |ig/kg iv. and were infused.in a volume 
of 0.5 ml of saline. VIP was infused using a Harvard 22 pump, infusing at 500uJ/min via a 3-way tap into the femoral 
vein. After VIP infusion, the catheter was flushed with heparinised saline (Hepsaline) so that no VIP was left in the 
catheter. ■ , . \ ■ 

[0502] For experiments using VI P infusions, there was a need for an initial sensitising dose response curve (2-60jig/ 

30 kg), in order that reproducible responses could be obtained. An initial infusion of Hepsaline (50UI/ml) was infused to 
act as a negative control. 

i 

3.6 Infusion of Inhibitors 

35 [0503] NEP (Neutral Endopeptidase EC3.4.24.11) inhibitors, phosphodiesterase type 5 (PDE5) inhibitors and NPY 
Y1 antagonists were made up in saline or 5% glucose solution (200uJ 50% glucose in 1 .8ml water for injection). PDE cAMP 
inhibitors were dissolved in a 40% ethanol solution (200uJ 50% glucose in 1 .8ml water/ethanol for injection). The in- 
hibitors and vehicle controls were infused at the same rate as VIP. NEP inhibitors were left for 30 minutes prior to a 
VIP dose response curve, whilst NEP inhibitors, NPY Y1 receptor antagonists and PDE cAMP inhibitors were left for 15 

*o minutes prior to pelvic nerve stimulation. 

3.7 Measurement of smooth muscle relaxation in isolated rabbit vagina 
[0504] 

45 . 

3.7 (a). Rabbit vagina in vitro preparation:- Female New Zealand white rabbits (2.0-3.0 kg) were killed by cervical 
dislocation. The abdominal cavity was opened and the vagina excised. Tissue strips were mounted longitudinally 
in Wesley Co. 5ml silanised organ chambers with braided silk sutures (6/0 gauge) at an initial resting tension of 
1 .5g in Krebs bicarbonate buffer maintained at 37°C and gassed with 95%G>2/5%C0 2 . The upper ligature of each 
so tissue strip was attached to a 1 0g capacity force-displacement transducer and changes in isometric force were 

measured and recorded using a DART in vitro data capture system. Tissues were allowed to equilibrate for 1 .5 
hours and were regularly washed with Krebs. 

3.7 (b). Vasoactive intestinal peptide-induced relaxation of rabbit vagina:- Each tissue was contracted using 1p,M 
55 bath concentration of phenylephrine. When the contractile response reached a stable plateau (-15 minutes), VIP 

was cumulatively added to the organ chamber at log units to produce concentrations from 0.1 - 100nM. The re- 
laxation responses were measured 5 minutes afterthe addition of each concentration of VIP; maximum relaxation 
was achieved by this time. Tissues then received either a test agent (eg NEP or PDE inhibitor) or DMSO vehicle 
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(time matched control). 

3.7 (c). Analysis of data for VIP relaxation experiments:- For each VIP concentration relaxation-response cusve 

' " lo^ionT^T indUCed ^ V ' P W6re 6XpreSSed aS a Percen,a 9 e of ,he maxi ™ m Phenylephrine induced 
contraction. These values were then plotted against log VIP concentration and sigmoidal curves were fitted For 
the purposed curve frtt.ng the minimum relaxation response was constrained to 0 % and the maximum relaxation 

contraction (EC 50 PE) was determined. , 

t ? ,Sn ^! r fJf StimU ' ated re ' aXati0n ° f rabbit ' va 9 iha: - Rab °« vaginal strips were prepared as described in 
Section 3.7 (a). The tissue stnps were mounted between two platinum electrodes placed at the top and bottom of 

S££L C Wh?n e , r h? Pr0X,m n 6ly aPart - EaCh tiSSUe WaS C ° ntraC ^ d USin 9 > M balh concentration of phe- 
ZT , i ,° i f ?° ntraCt " e reSP ° nSe reach6d 3 s,able P' a,eau < 15 minu 'es . the tissues underwent a pre- 
treafmen. electrical f.eld stimulated (EFS) induced .relaxation curve. This was performed between 40 - 60 volts 
using sequential frequencies of 2, 4, 8 and 16 Hz delivered as 10 second trains of 0.5 milli second pulse width 

2 \ 2 r er ! , 10 retUm t0 b8Se " ne P re - contractil ^ tension.between each frequency (5 minutes) and 
the size of the relaxation response recorded. ' ■ 

fh!S COmP ' eti °u n u ,hG pre - ,reatment EFS response curve, all tissues were washed for15 minutes allowing 
the tissues to return to the baseline tension. Tissues then received either a test agent (eg NEP or PDE inhTb to nnlic 

oh^TJK NOS] t inhib f ! t0r) h ° r DMS ° V6hiCle (time matChed COnU01 )- " nssues were're-contracted 2 phenyt 

addition f comwnd ° r vehic,e and * EFs - induced — -p°- ^ 

3.8 Measurement of cAMP levels in isolated rabbit vagina 

[0507] •Measurement of cAMP concentrations were made from vaginal tisteue extracts using a Biotrak cAMP Enzvrrle 
immunoassay (EIA) kit (Amersham Life Sciences RPN 225). , , g^.oiraKCAivih'tnzyme 

[0508] Isolated vaginal tissue samples were treated with test agents (eg forskolin or VIP). After 5 minutes the samples 
Were snap frozen Using liquid nitrogen, homogenised and cAMP was extracted. cAMP levels are measured by^E I A 

EIh >S f e ? °r»T F >etiti ° n b6tWeen Unlabelled cAMP and a ,ixed quantity of peroxidase labelled cAMP for a 
limited amount of cAMP specific antibody. ^ 

3.9 Measurement of phosphodiesterase (PDE) activity in isolated rabbit vagina 

55? 1^7" V89inal Wa " Cy,0S ° l 6XlraCtS W6re ° btained f rom ABS ,nc - Delaware ( A 9e of donors 41 and 60 years 
old). The PDE isoenzymes were separated by Mono-Q anion exchange chromatography and characterised based 

£££££ " SeleCtiVity ' S6nSftiVity t0 a " 0SteriC m ° dUlat0rS and S6leCtiVe inhib "°- Western talytt us ng 

SS? P P 1 E J S , oenzv/ne ant,bodies was als ° P erf °rmed to detect PDE expression in the human vagina 
[0510] All data are reported as mean ± s.e.m.. Significant changes were identified using Student's t-tests. 

4.0 Results and Discussion 

4. 1 Animal model of sexual arousal 

[0511] In our studies, we have developed a robust reproducible model of the physiology of sexual arousal Usina 

IT S' Sed , f* ? K del ' We are C9Pable ° f meaSUrin9 Sma " Cha "9 es in 9 enital bl °orf «™ Laser Doppler 
!£« ™ S < timulat,on of the Delvic nerve is usad to Emulate the neuronal effects of sexual arousal 

tZc ?fJ?£ESj TT™ ° f Pe ' ViC nerVe indUCeS fre ^ enc y^Pendent increases in vaginal and clftora. 
blood flow (See Figure 1). The increases in vaginal blood flow are significant when recorded either on the intra- or 

10.3±1.8 at 4Hz 20.0±4.6, 8Hz 36.3±4.8 and 16Hz 46.6+4.7 ml/min/IOOg tissue (n=4); 15-20V, 0 5ms 10s) and in- 

amXdl b ' 00d "T °L 14 - 7±3 ' 6 91 2H2 ' 29 4±1 4 31 4HZ and 69 7±21 - 8H *' The - values ale of sS ar 
SJi V, r ?,L 6 ,'° U ! y ° bSerVed in hUman StUdi6S and animal mode,s of arousal (German. 1 999a; Park, 1 997) 
\Z , L * !? /u SUbmaX ' mal Stimula,ion of the P elvic "en/e results in reproducible increases in genital blood 
flow (eg stimulating 4Hz every 15 minutes gave a mean increase of in vaginal blood flow of 8.50±0.10ml/min/100g 
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tissue n=8 and a mean increase in clitoral blood flow of 13.65±0.86ml/min/100g tissue n=11). This reproducibility is 
mainlined for up fo 5 hours. We can use the reproducibility of these responses to investigate a.) the identity of eo- 
T^rs vasoactive agents/mechanisms which mediate genital engorgement, and b.) the influence of drugs wh,ch _ 
mav he efficacious in enhancing .vaginal and/or clitoral blood flow. 

[o7u] We found that there are no adverse cardiovascular effects associated with pelvic nerve stimulation ,n the 

^T^e^^^™* during sexual arousal (Berman, 1999) via an increased arterial bU>od supply 
the igS airy the vaginal branch of the uterine artery, the internal pudendal artery and the middle branches o 
the Jddl r ctal arte^ are'all involved in supplying blood to the vagina and clitoris. The pelvic nerve which ongmates 
rom S2/S4 spinal regions, innervates the female genitalia and has branches terminating m the lower vagma ettons 
anTrSted Wood vessels By stimulating the pelvic nerve we can simulate the blood flow effects observed during 
la a sa, e an increase in arterial genital blood flow. Interestingly, the increased arterial blood flow ,s no m.rrored 
by ve ous drainage allowing the capillary networks to become engorged with blood Vaginal pngorgemen tead o 
vaoinal lubrication via increased plasma transudation and this is one of the first pelvic responses observed during 
sex atsSmSon The neurotransmitters that are released upon pelvic nerve stimulation or during sexual arousal are 
^SSZSSLl Nerves containing neuropeptides and other neurotransmitter candidates that innervate .the > vas 
cu 1 e anTmicrovasculature of the vagina and clitoris have been identified immunohistochemica^These studies 
indfcate that cTcS gene-related peptide (CGRP), neuropeptide Y (NPY), nitric oxide synthase (NOS), substance 
J > and f vasoacL intestinal peptide (VIP) are all present in the nerves that inne.ale the human vagina and clitons 
(Hoyle, 1996; Burnett, 1997; Hauser-Kronberger, 1999). 

4 ? Validation of the anaesthetised rabbit m odel of sexual arousal 

[05161 inordertotranslatebloodflowdatageneratedusingthismodeltothoseobservedinahumanmodelof^ 
arousal we directly compared our data with vagina, blood flow and cardiovascular data generated in pre-clin,cal stud.es. 
[0517] We found that VIP infusion has the following effects in rabbit model of sexual arousal:- 

. Exogenous VIP (/.bolus) induces signHican^^^^ 

2a) These increases are significantly elevated above basal blood flow values when recorded either on the n tra- 
ofexla ZSZZ*. vaginal blood flow was significantly increased by 24.7±3.6m,/min/100g tissue with an ,ntra- 
nos administration ofVIP (60^g). The blood flow remained e.evated above ^%™V^>£ 
infusion. Lower doses induced smaller increases eg 6.0ug(kg, elevated blood flow by 7.5±1 .3rrWmin/1 OOg tissue 
and blood flow was elevated for 7 minutes post-infusion. 

. Repetitive infusions of similar doses of VIP (iv at 30 minute intervals) induce significant reproducible increases in 
vaginal blood flow (See Figure 2b). 

. VIP (iv) significantly increases heart rate and decreases mean arterial blood pressure (See Figure 3). At . 6^g/kg 
VIP (iv) caused significant reduction in mean arterial blood pressure of 1 3.2±0.7mm Hg and a s.gnrf.cant increase 
in heart rate of 16±4 beats per minute. 

[0518] This animal mode, directly reflects the clinical data observed upon infusion of VIP into heaUf , volunteers to 
Leased vaginal blood flow, suppressed blood pressure and elevated heart rate. Therefore th.s model can be ^used 
o investigate the mechanism(s) that underlie physiologica. changes that occur during sexual arousal and additionally 
■ to validate novel approaches for the enhancement of vaginal blood flow and hence treatment of FSAD. 

4 * VIP-induces changes invaginal blood flow via stimulation of the cAMP/adenvlate c yclase pathway 

r0519l Ottesen and co-workers demonstrated that VIP induces increases in vaginal blood flow and lubrication in 
Sy vSers However the mechanism by which VIP exerts its effects are unclear. In the if erature there are 
wXEZim of VIP signalling through different second messenger systems including cGMP/g^ ^se 
fAshur-Fabian l 999), camon monoxide/heme oxygenase (Fan, 1 998) and cAMP/ad 

Gu 1 992- Foda, 1 995). This is exemplified by a recent report which describes how the relaxant effects of VIP m the 
uterine artery can be explained by the release of nitric oxide (Jovanovic, 1 998). Interestingly there ,s also ev dence for 
VP^ 

vaginal smooth muscles cell cultures, wrth VIP (0.5uM) fails to elevate cAMP levels CJ*^ 

[0520] In this study we have shown that VIP induces vasorelaxation via elevation of intracellular cAMP levels. By 

conducting a series of functional experiments we have measured blood flow and smooth muscle relaxation ,n add.t.on 
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TJnr oTmS y t , 9 intraCellUlar CAMP concen,rali °"s. We have used forskolin, an activator of adenylate cy- 
ZZZi T r^T effeC,S ° f aCtiVating ,he c AMP/adenylate cyclase pathway. VIP and forskolin have 

• dentical effects on the physiological arousal effects on vaginal blood flow and relaxation 

° „L T (20tl9/k9) and ,orsko,in Wn™Vkg) induces significant increases in vaginal blood flow 13 2 and 12 7ml/ 
min/1 OOmg tissue respectively (See figures 2a and 4a). These changes in amplitude induced by VIP and forskolin were 
not significant^ Afferent. These increases are signfficantly elevated above basal.blood fJvalues when SZS 
either on the intra- or extra-vaginal wall. 

[0522] VIP (0J U M) and forskolin (10 U M) both significantly increased intracellular concentrations cAMP above basal 
levels in isolated vaginal tissue (See Figure 4b). . «*Dove D asai 

[0523] VIP (O.^M) and forskolin (10 M M) elevate basal 'concentrations from 276nM by 156% and 238% respectively 
The differences in thpse percentages reflects the difference in concentrations of VIP andforskolin used eg VIP at a 

ait: — iso,a « ed «** » *■ h — as ^ is s s: 

[0525] These data establish that VIP induces vaginal vasorelaxation via the cAMP/adenylate cyclase pathway' hence 
Ztion of?; amp/ 5 in 7 Sti9ate Wh6ther P6lViC n6fVe StimUla,i0n ^ Sexual a ™ sa " lea ^ to the're Le o, V,P 
arousal, eg by directly or indirectly enhancing cAMP signalling, can also be investigated. . 

4.4 cAMP is the mediator of vaginal vasorelaxation ' 

S T " Ke n i eurotransmitterand sec °"d messengercandidates responsible for increases in vaginal blood flow during 
sexual arousa. are currently unidentified. Todate, workers ^ave focused on the nitric oxide (NO)/cGMP pmhway "n 
accordance w„h the present invention, we have demonstrated that:- 1 .) the cAMP/adenylate cyclase pathwa mediates 
VIP-.nduced increases in vaginal blood flow; 2.) VIP is the endogenous neurotransmitter released dun?gs3arouS 
and 3.) endogenously released VIP induces it's vasorelaxant effects via elevation of cAMP 
0527] The neurotransmitter responsible for vaginal wall relaxation is currently unidentified. We have shown that VIP 
s the neurotransm.tfer release upon stimulation of the pelvic nerve and thaVcAMP mediates the VIP-mediated vasore 
axation. Agents that prevent the metabolism of VIP or directly enhance cAMP signalling enhance peTvic nerv stimu- 

I! d a9ina ' b H 0d T* 69 inhibit ° rS " PDE — inhibit0rS ™^ < see folding secin" 
Inn r °l^ d,es - we have found that we can exclude a role for NO in VIP-induced vaginal relaxation A potent 
and selechve PDE type 5 inhibitor has a minimal effedt on VIP- induced-relaxations of isolated vaginal smooth muSe 
(30% enhancement of VIP-induced relaxations; See table 1 ). ' e 



bnhancemem o, v.r meoiaiea relaxation of isolated rabbit vagina. I his table illustrated the percentage en- I 

ZEZ i h°hl 6 fonc V ' P " indUCed r6laXati0nS ° f P recontracle o- vagina, smooth muscle (1,M phenylephrine). 
Selective .nhibrtors of PDE cAMP types 1 , 2, 3 and 4 all significantly potentiated VIP-mediated relaxations whereas 
a selective inhibitor of PD EcGMP type 5 or vehicle control had no effect on VIP-mediated relaxation. 


PDE inhibitor at selective dose 


Percentage enhancement of VIP-induced relaxation 


PDE^ptypel 


210% 


PDE cAMP type2 ' . 


130% 


PDE^ptypeS 


220% 


PD EcAMptype4 


160% 


PDE cGMP type 5 


No effect (30%) 


Control - vehicle 


No effect 



2, hav ^ sh own that VIP ,s also the endogenous NANC (non-adrenergic, non-cholinergic) neurotransmrtter 
partially responsible for EFS-induced relaxations of isolated vaginal smooth muscle. A high dose of a nitric oxide syn 
these inhibitor (L-NOARG, 300^) only inhibits 50% of EFS-induced relaxations. A NEP inhibitor oSSchSi 

Sat on tdTcedt Sft " T ™ enhanc " the "on-nExide NANC 

relaxation .nduced by EFS. We have shown that both NO and VIP regulate smooth muscle tone in the vaqinal wall 
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4 5 vip induces clitoral vasorelaxation via the cAMP pathway 
105301 Theneurotransmmerandsecondm 

Si arousa are currently unidentified. In line with current research into vaginal blood flow work has speculated and 
focused ^ the nitric oxide (NO)/cGMP pathway. There are no reports that VIP plays a role in mediabng chloral blood 
ow/eng ^iS^ough V.P cortalnhg neurones have been visualised^ clitoral tissue (Hauser-Kronberger et a,., 



1999). 

[0531] In this study we demonstrate that:- 



1 Infusion of VIP increases clitoral blood flow , ,. ; . 

2 The cAMP/adenylate cyclase pathway mediates VIP-ihduced increases in clitoral blood flow 
3'. VIP is an endogenous clitoral neurotransmitter that is released during sexual arousal: 

1 . Infusion of VIP (60-200ug/kg, ,V bolus) induces a concentration dependant j"^^ j£ 
(figure 5). A 115% increase in clitoral blood flow was observed after an ,v infusion of 200ug/kg VIP. Th.s was 
Qinnificantlv elevated from control infusions (Hepsaline). 

2 CSts of VIP on clitora, blood flow can be mimicked by an infusion of a cAMP mimetic fort. n 40nmo 
kq /v bolus Figure 5). A 156% increase in clitoral blood flow was observed after an ,v infusion erf 40nmol/kg 
forko.in.^ 

is similar to that induced by VIP (200ug/kg, /vbolus) and comparable to those observed on vagina, blood flow 

• 3 Selective inhibitors of NEP EC 3.4.24.11 at clinically relevant doses significantly enhance pelvic nerve slim- 
dSSSSZl* clitora. blood flow (See Figure 12). A NEP inhibitor enhanced the peak increase mc.rtora. 
blood flow by up to 1 31% compared to vehicle control increases. 

[0532] These data establish that VIP is capable of increasing clitoral blood ^w^sorelaxation and that this can be 
mimicked by activation of the cAMP/adenylate cyclase pathway. The find.ng that an inh brtor of NEP EC3A2*V 1 
ffor VIP metabolism) enhances pelvic nerve stimulated increase in clitora. blood flow demonstrates that 
VIP is a neurotransmitter that is released during pelvic nerve stimulation/sexual arousal. 

4.6 Genital blood flow is enhanced by pha rm acological agents that directly or indirectly elevate cAMPIexvels 

r0533] FSAD is associated with and may result from reduced genital blood flow. Potential approaches to treat this 
disorder revolve around enhancing genital blood flow. Having established that cAMP is the mediator of genital vasore- 
faxattonrdS 

then as T^eZ genital blood flow will be increased, hence restoring genital blood flow to normal levels and 

!m 'in ^highly preferred aspect, we chose three targets to directly or indirectly enhance cAMP-mediated vasore- 
Sn PoTZ inhibitors, eg PD EcAMP type 2 inhibitors, NEP (EC 3.4.24.11) inhibitors and neuropeptide Y Y1 
(NPY Y1) receptor antagonists. 

4.6.1 Neutral Endopeptidase (NEP EC 3.4.24.11) inhibitors 

[0535] NEP EC 3.4.24.11 metabolises VIP and hence terminates VIP-mediated biological actMty. NEP inhibitors will 
potSate tne endogenous vasore.axant effect of VIP released during arousal. This will have the chmcal effect of en- 

S5 hav 9 e beTnto previous literature reports of NEP EC3.4.24.11 localisation or of * functional role in 

^7^!^^^^ in vagina, blood flow by up ,0 53% compared to time matched 

control increases. This enhancement of submaxima. ««^^^ u ^ W^^^^J.S^ 
kg iv induced a 35.0±7.6% increase; 0.3mg/kg iv induced a 42.6.0±27.7% increase and 1 .0mg/kg iv induced a 
52 8±32 5% increase NEP inhibitors had no effect on basal (unstimulated) vaginal blood flow. Hence, the agents of 
fhe ptsenf ZZ ^enhance arousal, by potentiating cAMP signalling, rather than induce arousa. in the absence of 

St " t^SSSTS afenicany relevant doses significantly enhance peMc nerve sti^ 

S increSs tn cZl blood flow (See Figure 12). A NEP inhibitor enhanced the peak increase ,n Ctora. blood 
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" P £ 13 f 1% u com P ared t0 vehicle control increases. NEP inhibitors had no effect on basal (unstimulated) vaginal 

^ ST ar ° USal thS 3bSenCe °' SSXUal desire i e - b * direct 'nosing cAMP signa g 
nf, bL t I T 0, , NEP ' EC 3 4 - 24 - 11 ' * diniCa,,y relevan1 doses ' enhance VIP-induced increased in vag 
inal b ood flow when compared to time-matched controls. At submaximal doses of VIP (eg 6 Oug/kg) a significant 

fromTtoTn " f,T- inCre3Se (95?t6%) PrOl0n9atiOn ° f ,he duration of the ™L^)c^uT 
from 7 to ,n excess of 17 minutes; See Figure 7). NEP inhibitors significantly prolong the duration o VIP-induced 

SLdfe su n e h T b he K IS *?" Si9n, ' ,iCan " y enhanCe V ' P - indUCed and nerve-mediated relaxations 
m isolated tissue. The EC 50 forVIP is s.gnif,cantly reduced from 18. 8±0.6nM to2.9±0.3nM in the presence of a selective 
NEP inh.brtor (I^M). The effect of the NEP inhibitor is concentration dependent of a selective 

S and protein is expressed and has been id - ified in »- 

4.6.2 Phosphodiesterase (PDE) inhibitors 

^vJ^^^^mp"^ 1 ?" 9 PDES ^ PDEcAMP - PDEcAMP inhibit ° rS WMI P° ,entiate ,he end °9" 
engo?gemem ' ^ ar ° USa ' This should have the '""teal effect of enhancing vaginal 

KUnrlJT 00 '"f^' 6 reP ° rtS ° f PDEcAMP ,ocalisati °"°' 0' * factional role of.these isozymes in vaginal 

PDE 2 3 ,n 4 Se 7 T Z ^ haVe Sh ° Wn bV PDE Pr0,i ' in9 0f ' hUman 9nd rabbit ^ ^ ^ lowing 

^^^^^^^^ " ^ PDE - -««« P-ntla. agents to enhance 9 

Se ' eC,ive inhibi,or of PD£ ca M p type 2 inhibitor at clinically relevant doses significantly enhances pelvic nerve 
stimulated increases m vaginal blood flow (See Figure 8). A PD EcAMP type 2 inhibitor (60oJg*g- iv) enhanced the 
peauncrease in vagina, blood „ow by 86.8*21.9% compared to increases observed during*™ matche" control 

[0546] A selective PDE cAMP type 2 inhibitor significantly enhanced the duration of VIP (60ug/kg)-induced increases " 
in peak vagmal blood flow by over 100% (measured at 50% amplitude: See Figure 9) The seTecTrve PDE Toe 2 
mhibitor significantly enhances the peak increase in blood flow induced by Vip'stimulation KSS^ST 
1 m. JS ^ y enhanced the durati ° n of VIP-induced increases in peak vaginal blood flow by over 1 00% (meas 
in blood flow induced by pelvic nerve stimulation (circa 1 5±3% [200u.g/kg] at 4Hz) 

[0548] PDE^p inhibitors enhance VIP-induced relaxations of precontracted isolated vaginal smooth muscle (1 uM 
phe yephnne; See Tabe 1). Selective inhibitors of PDE cAMP types i; 2, 3 and 4 al, significant.y poten iaJdvt 
mediated relaxations. (210% @ 76nM, 130% @ 8nM, 220% @ 3.4 W M and 160% @ 686nM potentiation of VIP EC 
va ues) These inhibitors were administered at dose known to be selective for the partita ^S^^^mt 
selects inhibrtor of PD EcGMP type 5 or vehicle contro. had no viable effect on V.P-mediated relaxations 

4.6.3 NPY Y1 receptor antagonists 

fS T V 6Xert ? a " inhibi,0fy int ' UenCe ° Ver Vlp - m ediated vasorelaxation and NPY Y1 receptor antagonists will 

ttsxzzzr of endo9enous vip reieased during arousai - This - have ™ *™ 

[0552] Selective inhibitors of NPY Y1 at clinically relevant doses significantly enhance pelvic nerve stimulated in- 
creases ,n vagmal blood flow (See Figure 10). An NPY Y1 antagonist enhanced the peak increased vaZa blood 

35 1*17 1 70/ '„ d TJ eP T dant 69 0 01m 9 /k 9 iv induced a 15.8±19.6% increase; 0.03mg/kg iv induced a 
35.1±1 7.1 7% increase; 0.1 Omg/kg ,v induced a 60.1±16.9% increase and 0.3mg/kg iv induced a 91 9±27 4% increase^ 

^ew «evt I enh " ™ "° °" ^ Paginal b,ood flow. T^reltmeTou 

view that they wHI enhance arousal, by potentiating cAMP signalling, rather than induce arousal in the absence of 
sexual desire ie by direct increasing cAMP signalling. aosence or 
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anaesthetised rabbit 

rtKMl In the search for an orattherapy for FSAD it is desirable that there are no associated adverse cardiovascular ' 
Iff ect e eiec o bio "pressure or heart rate. In our studies, we have found that infusions of V'P sigmf-cantly reduce 
^SXStod pressure (See Figure 3) and significantly increased heart rate. Hence, ,n a highly preferred aspect 
Z aqent is no VIP Pelvic erve stimulation and inhibitors of PDE cAMP and NEP however had no effect on blood 
the agent .s notv.K- si g nifj cant reduction in mean arterial blood pressure of 13.2±0.7mm Hg and 

H an cam ^esS^Toi ?S beats per minute. At higher doses such as 60.0pg/ k g VIP (iv) caused 
sigSt rl uln n m ean arteri a, blood pressure of 14.7*1 .37mm Hg and this was f 580 ^ 16 ^ 1 ^^^ 
Sase in hear, rate of 1 1 1±30 beats per minute which then increased mean arterial blood pressure by 8.5*1 .4mm Hg. 

COMPOUNDS TESTED • 

10554] A series of compounds mentioned above were tested in accordance with the present invention and I were 
E to be effective in accordance with the present invention - i.e. they can act as P cAMP ,n order to treat FSD, m 
particular FSAD. 

[0555] These compounds included: 

Compound of Formula la ("Fla") - v,z5-[4-(diethylamino)benzyl]-1 -methyl-3-propyl-6,7-dihydro-1 1 H-pyrazolo[4,3-dl 
pyrSin 7-one. Fla may be prepared according to the teachings of ■EP-A-0911333 (Example 50 thereof). 

Compound of Formula II ("Fll") - viz 9-(1-acetyl-4-phenylbutyl)-2-[(3,4-dimethoxyphenyl)methyl]-1 ,9-dihydro-6H- 
puTn 6 one Fll may be prepared according to the teachings of EP-A-0771799 (Example 100 thereof). 

Compound of Formula III ("Fill") - viz Milrinone. Fill is a commercially available product. 

Compound of Formula IV ("FIV") - viz Rolipram. FIV is a commercially available product. i • < 

Comoound of Formula V ("FV") - viz cyclohexanecarboxylic acid, 3-[[[1 :(2-carboxy-4-pentenyl)cyclopentyl]carbo- 

Compound of Formula VI ("FVI") - viz cyclohexanecarboxylic acid, 3-[[[1-(2-carboxy-4-pentenyl ) cyclopentyl]ca;b- 
onyTamino] FVI may be prepared according to the teachings of EP-A-0274234 (Example 379 thereof). 

[0556] in particular, Fla, Fll, Fill and FIV are PDE eAMP inhibitors. Fla is a IPDEI, Fll is a CPDEII. Fill is a IPDEIII 

0558 As is evident these PDE^p inhibitors enhance VIP-induced relaxattons of isolated tissue 
5 Rl which fis a selective I^DEI. - enhances VIP-induced increases in vaginal blood flow at cl.n.cally relevant 

?0°5 S 60] Fll also enhances pelvic nerve stimulated increases in vaginal blood flow at clinically relevant doses. 
r05G11 FV and FVI are selective inhibitors of NEP EC 3.4.24.11. „ h 
K The data presented above in the previous Example sections are for FVI. However, s.m.lar results were ob- 

SV 0 ^ evident, FV and FVI enhance VIP-induced increases in vaginal blood flow at clinically relevant : doMfc 
0564 5 and FV" also enhance pelvic nerve stimulated increases in vaginal blood flow at chmca ly relevan dose ^ 
S FV and FVI also enhance VIP-induced and nerve-mediated relaxations of isolated hssue at chmcally relevant 

doses 

[0566] Additional compounds that were tested and that proved to be effective included: 

2-[(1 - { [(1-benzyl-6-oxo-1 ,6-dihydro-3-pyridinyl)amino]carbonyl}cyclopentyl)methyl]-4-methoxybutanoic acid 
(F57) 

2-{[1 -«[3-(2-oxo-1 pyrrolidinyl)propyl]amino}carbonylcyclopentyl]-methyl}-4-phenylbutanoic acid (F58) 
( + )-2-{[1-({[2-(hydroxymethyl)-2,3-dihydro-1 H.inden-2-yl]amino)carbonyl)cyclopentyl]-methyl}-4-phenylbutanoic 
acid (F59) 
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2-[(1 -{[(5-methyl-l ,3,4-thiadiazol-2-yl)amino]carbonyl}cyclopentyl)methylJ-4-phenylbutanoic acid (F60) 

(^2Hf1-({[2-(hydroxymethyl)-2,3-dihydro-1 H-inden^ylJaminoJcarbonylJcyrlopentyq-methylJpen.anoic acid 

• (+)-2-[(1 -}[(5-ethyl-1 ,3,4-thiadia2ol-2-yl)amino]carbopyl}cyclopentyl)methyl]pentanoic acid (F63) 
2-({1 -[(3-benzyldnilino)carbonyl]cyclopentyl}metliyl)pentanoic acid (F64) 

2-1(1, -{[(1 -benzyl-6-oxo-1 ,6-dihydro-3-pyridinyl)amino]carbonyl}cyclopentyl) met'hyl]-pentanoic acid (F65) 
2-«1-({[(1 R.3S,4R)-4.(aminocarbonyl)-3-butylcyclohexyl]amino}carbonyl)-cyclopentyl] m ethyl}pentanoic acid 
[0567] Each of compounds F57-66 is an l:NEP. 

SYNTHESIS OF COMPOUNDS F57-66 , 

S J^l* f0llC T n9 C °,T entary ' P ^ aration Samples are the synthesis of intermediates: whereas the Ex- > 
amples are the. synthesis of the respective, compounds of the present invention. 

Example 1 

2- [ (1-{[(1-Benzyl-6-oxo-1,6-dihydro-3-pvridinvnaminolc a r bonvl)c V clonentvnmeth V ll-4-methoxvbutanoicacid fF57^ 




E , "IT™ ° f ben2y ' GSter fr ° m P re P aration 1 < 1/ 62) (850mg, 1 .64mmol), and 5% palladium on charcoal 
fit? "'I-? 1 * ethan °' (21m °' W3S h y dr °9 enated « 30 psi and room temperature for 30 ml^es The 

ZSETT ? thr ° U9h fmrate eVaP ° rated Un < er red "^ P^ssure. The resSa fJam 

was punted by column chromatography on silica gel using dichloromethane:methanol (97:3) as eluant to give the Z 
compound as a whrte foam, 550mg, 79%; 1 H NMR (DMSO-d 6l 300MHz) d: 1.24-2.17 (m 12H) 2 18 2 3Wrr 1H1 

?' ff { \ 2H J' 5 08 (S ' 2H) ' 6 63 (d ' 1H) ' 723 " 7 - 41 ^ 5H >' 7 72 <* 1 H), 8.24 (s, 1H ! ( ' l 

[0570] Anal. Found: C, 67.46; H, 7.18; N, 6.24. C 24 H 30 N 2 O 5 requires C, 67.58; H, 7.09; N 6 57% 
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Example 2 



gj[1 -<(f3-(2-Oxo-1 -pvrrolidinvhpropvllamino^arbonvlcvclopenty.l ] -m ethy l)-4-phenylbutanoic acid. (FS8) 



10 



15 




r0571l A mixture of the benzyl ester from preparation 3 (3/67) (780mg, 1,55mmol) and 1 0% palladium on charcoal 
Omg) 1 7Z water (90:10 by volume) P (30m.) was hydrogenated at room ^f^^^^ 
20 or 1.5 ours. The cata.yst was filtered off, and the filtrate ^^^^^.^^^^^^ 
compound as a white foam, 473mg, 74%; i H NMR <^f^%^™^™? 0 ^ 7 T 0 
2.49 2:70 (m, 2H), 2.95-3.36 (m, 4H), 6.92-7.3B (m, 5H); Anal. Found: C, 64.05; H, 7.73, N, 6.22. C 24 H 34 N 2 O 4 ,0.75H 2 O 

requires C', 65.88; H, 7.83; N, 6.40%. 
25 Example 3 

(±)l 2 J i. n p - f HvdroxvmethvlV2,3-dihvdro- 1^inden-2-v l1amino)carbonvncvclopentyll-meth Y l)-4-phen Y lbutanoic 
• acid <F59» - •■ .<■■--• » • 

'30 [0572] 



35 



40 
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ro 5 73l 2-II1 -(«2-(Hvdroxymethyl)-2,3-dihydro-1 H-inden-2-yl]amino}carbonyl)cyclopentyl]-methyl}-4-phenylbutano- 
52 (WO 9110^44) may^be pulled by sLdard HPLC procedures using an AC , columr . and I— 
trifluoroacetic acid (70:30:0.2) as eluant, to give the title compound of example 3. 99.5 /. ee, [o] D - +9.1 (c _ 1 .76 
ethanol) 



50 
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Example 4 

-{f(5-M ethyl-1 ,3,4-thiadia2ol-2-yl)amino]carbonyl)cyclO| 



to 



pentyl)methyl]-4 -phenylbutanoic acid (F6Q) 




2 in elnouphln T ? ^ PreParati ° n 4 (4/70) (18?mg ' °- 39mmol > and 10% P alladium °" charcoal 
(80mg) in ethanol (20ml) was hydrogenated at 60 psi for 18 hours. Tic analysis showed starting material remainino 
so add.t.onal 10% palladium on charcoa, (100mg) was added, and the reaction continued for JEESZTX 
analysis again showed starting material remaining, so additional catalyst (1 OOmg) was added and hydrLnaKo co^ 
t.nued for 1 8 hours. The mixture was filtered through Arbocel®, and the filtrate concentrated u^SES^™ 
and ^eotroped with dichloromethane. The crude product was purified by chromatography on fa S 
^ (95:5) 35 eluant 10 ,he title compound as a cfear o I 80mg 

Example 5 




«Z1*L2 ?Z* S * ^ ,r ° m Preparati ° n 8 (8/66) (446mg " °- 75mmol > in dichloromethane (5ml) and 

ZZT (5 Tl Wa8 St,,Ted 8t r °° m ,em P erature for 1 8 hours. The reaction mixture was concentrated under 

reduced pressure and the residue azeotroped with dichloromethane, then toluene, and finally ether, to afford the tt 
compound as a white foam, 385mg, 95%; 1H NMR (CDCI 3 , 400MHz) d: 1 .48-2 1 7 (m 18H) 2 40 is m e c 1 m 

^1 £-A H ni, 3 f " 3 fr <m ,/ H) ' (S ' 1H> ' 610 < d ' 1H? ' 659 ^ 1H >- 755 61 (m 1^ 8.S (d, 2H) 1 

(s, 1 H), Anal. Found: C, 54.88; H, 6.90; N, 5.04. C^N^l.T^O requires C, 57.97; H, 7.11; N, 5.20%. 
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Example 6 



f , V p. {[ i-aa2-(HvdroxymethvlV2.3-dihvdro- 1 H-ind e n-2-vl1amino]carbonvl)cyclopentyll.methyl)pentanoic acid (F62) 
5 [0576] ', ' 



10 



15 




2- { [1-({[2-(Hydroxymethyl)-2,3-dihydro-1 *inden. 2 -yl]amino}carbonyl)c y cl6 P entyl ]^«MP«*™« ac ' d 
W^9110644) was furtherpurified by HPLC using an AD column and ^^^^^ ** 
20 Z) as eluant, to give the title compound of example 6, 99% ee, [«]„ = +10.4- (c = 0.067, ethanol). 

Example 7 

1±)l 2J(H[i5^^ 8Cid (F63) 

25 



30 




35 



40 



r05781 The acid from Preparation 1 8 (1 8/ex4) (824mg) was further purified by HPLC using an AD column and using 
exalJ^ 

386mg 99% ee 1 H NMR (CDC 3 , 400MHz) 5: 0.90 (t, 3H), 1.38 (m, 6H 1.50-1.79 m 9H) 2.19 (m. JJJ, 2.30 (m, 
1H), 2 44 (m, 1H), 2.60 (m, 1H), 2.98 (q, 2H), 12.10-12.27 (bs, 1H); LRMS: m/z 338 (MH). and [a] D - + 3.8 (c - 0.1 , 
methanol) 



45 
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Example 8 



2-({ 1 -r(3-Ben z Ylanilino)carbonYhcvclopentyl 1methvl)pentanoic acid (F64) 




55 



r05791 A mixture of the benzyl ester from preparation 1 0 (1 0/53) (1 3mg, 2.47mmol) and 5% palladium 
M3oLinwatnll)andethanol(40mO 

SltSS. Arboc Ito, the filtrate concentrated under reduced pressure, and the res.due tnturated 
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with dichloromethane. The residual gum was triturated with ether, then hexane, and dried at 50«C to give the title 

Found C 75 48 H 7 76 N tlVe H^^ 4 ^ ^ 2H) ' 6 <d ' ^ ?24 ^ 8H * 740 < m « 
rouna. u, /b.4B, n, 7.76, N, 3.59. e 2 5H 31 NO3;0.25H 2 O requires C, 75.44; H, 7.98; N, 3.51%. 

Example 9 

2-[( 1 -{[( 1 -Benzyl-6-oxo- 1,6-dihvdro.3.p V ridinvhamin o |carbonvl)-cvclo P entyl)methvl]. D ent a noic acid (F65) 




S flwln T W3S ° bta,ned as a white foam in5 1% yield from the benzyl ester from preparation 13 
(13/56), following a s.m.lar procedure to that described in Preparation 19 (19/ex21), except, the product was purified 

%t T, ZT 9raPhy ° n Si ' iCa 9Sl ' USin9 6thyl aC6ta,e as elual * 1H NMR CDCI 3 300MHz) 0 96 ft 3H) 

.28-1 .80 (m, 12H), 2.01 (m, 1 H), 2.30-2.52 (m, 2H), 5.02 (dd,2H), 6.60 (d, 1 H) 7 27 (m 5H) 7 70 (s 1 HI 8 
1 H); Anal. Found: C, 69.52; H, 7.41; N, 6.51 . C 24 H 30 N 2 O4 ; 0.25H 2 O requires c! 69.45; H,' 7 41;^ 6.75 ^ 

Example 10 

2-{[1 -({[(1 R.3S,4R)-4-(aminocart 3 onvl)-3-butvlcvclohexvli a m ino)camonvn.c V clopentvl1methvl)D e ntanoic acid (F66^ 

[0581] Compounds of formula ic, j.e,Compounds of general formula i where fi is propyl, where prepared from the 
correspond tert-butyl ester, following a similar procedure to that described in Preparation 14 (1 4 S) 




(CH 2 ) n Y 



(Ic) 



Preparation 1 (1/62) 

Benzyl2-f(1-{f(1-benzyl-6-oxo-1,6-dihyd^^ 
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[0582] Oxalyl chloride (0.26ml, 3.0mmol) was added to an ice-cooled solution of 1 -{2-[(benzyloxy)caitonyl]-4-rneth- 
oxybutyljcyclopentanecarbbxylic acid (EP 274234) (1.0g, 3.0mmol) and N,N-dimethylformamide (2 drops) in dichlo- 
romethane (20ml), and the reaction stirred at room temperature for 2 hours. The solution was concentrated under 
reduced pressure and the residue azeotroped with dichloromethane (3x1 0ml). The product was dissolved in dichlo- 

5 romethane (20ml), then cooled in an ice-bath. The amine from preparation 2 (2/28) (600mg. 3mmol) and N-methyl- 
morpholine (0.6ml, 5.45mmol) were added and the reaction stirred at room temperature for 18 hours. The reaction 
mixture was concentrated under reduced pressure, and partitioned between water and ether. The organic layer was 
washed with hydrochloric acid (2N), sodium bicarbonate solution, then water, dried (MgS0 4 ) and evaporated under 
reduced pressure. The residual green solid was purified by medium pressure column chromatography on silica gel 

10 using ethyl acetate:hexane (90:10) as eluantto afford the title compound, 88umg, 57%; 1 H NMR (CDCI3, 300MHz) d: 
1.37-2.28 (m, 12H), 2.46-2.64 (m : 1H), 3.20 (s, 3H), 3.31 (m, 2H), 4.97 (dd, 2H), 5.08 (dd, 2H), 6.57 (d, 1H), 7.12 (m, 
1H), 7.18-7.48 (m, 10H), 8.08 (d, 1H). 

Preparation 2 (2/28) 

15 

5-Amino-1 -benzyl-2(1 H)-pyridinone 



20 




[0583] A mixture of 1-benzyl-5-nitro-1 H-pyridin-2-one (Justus Liebigs Ann. Chem. 484; 1930; 52) (1 .0g : 4.35mmol) ) 
25 and granulated tin (3.5g, 29.5mmol) in concentrated hydrochloric acid (14ml) was heated at 90°C for 1 .5 hours. The 
cooled solution was diluted with water, neutralised using sodium carbonate solution, and extracted with ethyl acetate 
(250ml in total). The combined organic extracts were filtered, dried (MgS0 4 ), and evaporated under reduced pressure 
to give the title compound. as a pale green solid, (turned blue wjth time), 440mg; 51%: 1 H NMR (CDCI 3 , 250MHz).8: 
4.12-4.47 (bs, 2H), 5.00 (s, 2H) : 6.31 (<J, 1H), 6.86 (s, 1H), 7.07 (m, 1H), 7.14-7.42 (m, 5H). 

30 

Preparation 3 (3/67) 

i 

Benzyl 2-{[1 -({[3-(2-Oxo-1 -pyrrolidinyl)propyl]amino}carbonylcyclopentyl]-methyl}-4 - phenylbutanoate 

35 



40 



45 




[0584] 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.06g, 5.53mmol), 1 -hydroxy be nzotriazole 
hydrate (0.60g, 4.44mmol) and 4-methylmorpholine (0.56g, 5.54mmol) were added sequentially to a cooled solution 

so of 1 -{2-[(benzyloxy)carbonyl]-4-phenylbutyl}cyclopentane-carboxylic acid (EP 274234) (1 5g, 3.94mmol) in dry dichlo- 
romethane (15ml) at room temperature, followed by N-(3-aminopropyl)-2-pyrrolidinone (0.56g, 3.94mmol), and the 
reaction stirred at room temperature for 18 hours. The mixture was washed with water, 2N hydrochloric acid, saturated 
aqueous sodium bicarbonate solution, and then dried (MgS0 4 ) and evaporated under reduced pressure. The residual 
yellow oil was purified by column chromatography on silica gel using ethyl acetate :pentane (50:50) as the eluant to 

55 provide the title compound as a clear gum, 800mg, 40%; 1 H NMR (CDCI3, 300MHz) d : 1.37-2.20 (m, 16H), 2.34-2.58 
(m, 5H), 2.92-3.46 (m, 6H), 5.07 (d, 1H), 5.18 (d, 1H), 6.98-7.47 (m, 10H). 
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Preparation 4 (4/70) 

Benzyl 2-f(1-(f(5-methyl-1 ,3,4-thiadiazol-2-vl)amin o lcarbonvl)cvclo D entyl)methvll-4 - phenylbutanoate 




H i _ , 



1TL „,! ,,,le h COm P° und w w f obtain * d as a clear oil in 74% yield from 1-{2-[(benzyloxy)canbonyl]-4-phenylbutyl} 
eye opentane^arboxyhc ae,d (EP 274234) and 2-amino-5-methyl-1 ,3,4-thiadiazole, following a 'similar procedure to 
H t^i^TT^l 1 ^ 1H NMR (CDC, 3' 400MHz > * 1 58-1 -78 (m, 7H), 1.83 1.98 (m, 3H), 2.08 (m 

Preparation 5 (5/68) 

Benzyl 2-{[1 -({f3-(methylamino)-3-oxopropvnamin o)carbonvl)cvclopentvl1methvl)-4 - phenylbutanoate 




E e «£™ ?r? y T °P^Py , )- 3 ; ethylCarb0diimide Mrochloride (122mg, 0.64mmol), 1 -hydroxybenzotriazole 
of 1 42 f hf^'i ?T ° n"? 4 ; me,h y |mor P holine < 1 73 H'> 1 -OmmoO were added sequentially to a cooled solution 
of H2- (benzyloxy)carbonyl]-4- P henylbutyl}cyclopentane-carboxylic acid (EP 274234) (202mg, 0.53mmol) in N N- 

TSSSTT <5m ? 31 r °° m r PeratUre ' f0 " 0Wed bV the aminS ^"Icnde from reparation 6 (6/23 )( 48 mg 
and the ri«irino ^ °Hh * 9 °° C f ° r 1 8 h ° UrS ' The C00 ' ed solution was concentrated under reduced pressure 
and the residue partitioned between water (20ml) and ethyl acetate (100ml). The layers were separated, the organic 

clear JTh ' T Wa f < 3x30ml) > brine < 25ml > dried ^ 4 ), and evaporated under reduced pressure to give a 
2 as eLnt , n f ZT** ^ * ^ chro ^^ ™ silica gel using dich.oromethane:methanol (98: 
pLf 1 « ?o« ? ?u?o !o e , COmP ° Und 38 3 COl ° Urle$S 0| ' 1 62mg ' 67%; 1H NMR < CDCI 3. 400MHz) 5: 1 .38-1 .53 (m 
« « .uf (m ' H) ' 2 02 (m ' 2H) ' 2 27 (t ' 2H) ' 2 46 (m ' 3H >' 2 76 <* 3H ). 3 44 (m, 2H) 5.13 (s 2H) 5 79 (b 
6.38 (m. 1H), 7.06 (d, 2H), 7.18 (m, 1H), 7.22 (m, 2H), 7.38 (m, 5H); LRMS : m/z 465 5 (MH+ 
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25 



30 



Preparation 6 (6/23) 

3-Amino-N-methvlpropana mide hydrochloride 
[0587] , 



35 



40 



r05881 A mixture of the benzyl carbamatefrom preparation 7 (7/1 3) (7.92g, 33.5mmol) and 5% palladium on charcoal 
eoomg) in e anol (300ml) wa's hydrogenated at 50 psi and room temperature tor 4 hours The reaction morture wa 
is tered through Arb eel® washing through with ethanol, and IN hydrochloric acid (36.9ml, 36.9mmol) 

he combined filtrate This solution was evaporated under reduced pressure and the residue azeotroped witlr dichlo- 

romeraneto afford the title compound as a colourless foam, 4.66g, 'H NMR (DMSOdG, 300MHz) 6: 2.46 (t, 2H), 2.60 

(s, 3H), 2.95 (m,2H), 7.98-8.16 (m,2H). 

so- Preparation 7 (7/13) 

Benzyl 3-(methylamino)-3-oxopropylcarbamate 




Y 



H H 




CH 3 



f05891 A mature of N-[(benzyloxy)carbonyl]- P -alanine (10g, 44.8mmbl), methylamine hydrochlonde (3.33g, 
49 SLonThylxybenzotriJole hydrate (6.05g, 44.8mmol), 1- ( 3-dimethylaminopropyl)-3-ethylcarbodnm,de hy- 
%5££ (10 38 ^Snmol) and N-methylmorpholine (11 .33ml, 103mmol) in dich.oromethane (200m.) was st.rred 
for 1 8 hours. The resulting precipitate was filtered off to give the desired product as a c«ss 
f am a d th'e filtrate evaporated under reduced pressure. The residue was purified by column ™ 
silica gel using an eiution gradient of ethy, acetate:hexane (90:10 to 100:0) tc . give add^na. product 
total; -H NMR (CDCI 3 , 300MHz) 5: 2.42 (t, 2H), 2.80 (s, 3H). 3.50 (m, 2H), 5.21 (s 2H), 5.49 (bs 1H) 5.63 (bs, 1H), 
7 36 (m, 5H); Anal. Found: C, 60.68; H, 7.00; N, 11.95: C 12 H 16 N 2 0 3 requires C, 61.00, H, 6.83, N, 11 .86 A. 
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Preparation 8 (8/66) 

H 3 C 




CH 3 O 



[0590] N.N'-Dicyclohexylcarbodiimide (199mg, 0.97mmol), 4-dimethylaminopyridine (118mg. 0 97mmol) and ben- 
40 n om U 0 P o « n 7 « m 6 J 5 h" 19 ,, °- 97mm0l) W6re add6d t0 a " iCe - C00,ed s6lution « the <™ prepZon 9 ( 9 /S) 
^Z^^^^TT" 0 (12ml) "^W™™** (0-5ml), and the reaction stirred at room 
eZ 1T1 %S r ^ COncentra,ed under P^ssure and the residue suspended in cold 

water S L L^n ? 9 T materi£ " ^ 0ff ' ,he fHtra,e Washed with hydrochloric acid (1 N), and 
ZZ^Z * , d evaporated under reduced pressure. The crude product was purified by column chro- 

matography on silica gel us.ng an elution gradient of dichloromethane:methanol (95:5 to 90:10) to afford the title com- 
pound as a white foam, 480m g! 92%; 1 H NMR (CDCI3, 400MHz) d: 1 .44 (s, OH), 1 .63 (m 1 3H) TsC , (m 2H) 188 
(m, 1H), 1.98 (m, 2H), 2.36 (m, 1H), 2.57 (m, 1H), 3.38 (s, 3H),6.40 (m 1H) 3 5 (f 2H) 3 58 (m 3h7 3 95 fm I'm 
5.92 (d, 1H), 7.56 (m, 2H), 7.62 (m„1 H), 8.05 (d. 2H), 8.75 (bs, 1 H); LRMg : nVz 61 8^MNa+). ' ' ^ 

Preparation 9 (9/63) 

4^1. { 3-tert-Butoxv-2-f(2-methoxyethoxy)me^ 



H 3 C 



CH, O 




OH 



[0591] A mixture of benzyl 4-{[(1 H3-tert-butoxy-2-[(2-methoxyethoxy)methyl]-3-oxopropyl}cyclopentyl)carbonvllami- 
nojcyclohexanecarboxylate (EP 274234), and 1 0% palladium on charcoal (250mg) in water (1 0ml) and e'hano (50m ) 

r™£rzrt a : 5 ° ps r d r r tempera,ure for 1 8 hours - The reacti ° n ^ — ^^SSSSS 

ane sTxc ^ ? "* r6SidUe a2e ° tr ° ped Wi,h t0,Uene (3x > and then ^".0™^ 
f ne S ) .tO9'vethet l tlecompo U nd,2.0g,96%; 1 H NMR (CDCI 3 , 300MHz) d: 1 .48 (s, 9H), 1 .53-1 .84 (m 14H) 1 94-2 10 
(m, 5H), 2.60 (m, 2H), 3.40 (s, 3H), 3.41-3.63 (m, 5H), 3.96 (m, 1H), 5.90 (bd i H ) 
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Preparation 10 (10/53) 

[0592] The following compound: . 




CH 3 



where: 



Prep , 


R 


Yield 

(%) 


Data 


10 

(10/53) 1 




90 


'H NMR (CDCl 3 , 300MHz) 5: 0.84 (t, 3H), 1.24 (m t 
2H) f 1.40-1.76 (m.7H), 1.84 (dd, 1H), 1.98 (m, 1H), 
2.19 (dd, 1H), 2.28 (m, 1H), 2.56 (m. 1H), 3.98 (s, 
, 2H), 4.99 (dd, 2H), 6.98 (d, 1H), 7.19-7.42 (m, I5H). 



1 = dichloromethane used as the colurnn eluant was prepared from the acid chforide from preparation 11 (11/3) and 
the appropriate amine, following a similar procedure to that described in preparation 12 (12/52). 

Preparation 11 (11/3) , 

Benzyl 2-{[1 -(chlorocarbonyl)cyclopentyl]methyl}pentanoate 




[0593] Oxalyl chloride (1 .15ml, 13.2mmol) was added to an ice-cooled solution of 1-{2-[(benzyloxy)carbonyl]pentyl} 
cyclopentanecarboxylic acid (EP 274234) (2.0g, 6.3mmol) in dry dichloromethane (20ml), and the solution stirred at 
room temperature for 2 hours. The reaction mixture was concentrated under reduced pressure and the residue azeo- 
troped with dichloromethane (3x), to give the title compound as a golden oil, 2.lg; 1 H NMR (CDCI 3 , 300MHz) d: 0.88 
(t, 3H), 1 .28 (m, 2H), 1 .43 (m, 2H), 1 .63 (m, 6H), 2.00 (m, 1 H), 2.08-2.35 (m, 3H), 2.44 (m, 1 H), 5.1 5 (s, 2H), 7.28 (m, 5H). 
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Preparation 12 (12/52) 

Benzyl 2-(1 1 - [(3-pvridinvlamino)carbonvllcyclopentvnmethyl)pentanoate 




Snn! n «n V r ne Jo ' °- 78mmol > was added 10 a mi *^ °' the acid chloride from preparation 11 (11/3) 
ITZt^TTJl 2 ;t min ° Pyridine < 61 m 9' a65mmo ') in dichloromethane (3ml), and the reaction stirred at room 
^mperature for 16 hours. The mocture was evaporated under reduced pressure ,the residue partitioned between sodium 
bicarbonate solutfon (5ml) and ethyl acetate (20ml), and the layers separated. The organic phase was dried (MgSOJ 

Z \ ZTT Und ,! r PreSSUrS 10 9iVe 3 9Um - The CrUde product was P uri « ed b V co1 "™ chromatography 

on s, l ea gel using ethyl acetate as eluant, to afford the title compound, 130mg; i H NMR (CDCI 3 , 400MHz) d: 0.02 (t 

?M I'ltl ' !u ' i° S 1H) ' 1 ' 43 - 1 - 72 (m ' 6H) - 181 (d ' 1H >= 198 < m ' 1H >. 2.18 (m, 1H), 2 24 (m, 1H), 2.46 (m 
1H), 4.98 <m,2H), 7.20-738 (m, 6H), 7.42 <s, 1 H), 8.06 (d,1H), 8.36 (d, 1H), 8.56 (s, 1H). 

Preparation 13 (13/56) 

[0595] The following cbmpound: 




where: 



Prep 


R ■ 


Yield 

(%) 


Data 


13 




53 


'H NMR (CDCI 3 , 300MHz) 5: 0.84 (t, 3H), 1.25 (m, 


(13/56) 2 






2H), 1 .27- 1 .99 (m, 10H), 2.07-2.30 (m, 2H), 2.47 (m, 








1H), 4.99 (s, 2H), 5.10 (dd, 2H). 6.59 (d, 1H), 7.15 








(d, IH),7.34(m, 1 1H), 8.10 (s, 1H). 







2 = N-methylmorpholine was used as the base was prepared from the acid chloride from preparation 11 (11 /3) and the 
appropriate amine, following a similar procedure to that described in preparation 12 (12/52). 
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Preparation 14 (14/ex 1) 

2-«1-f(1,3-Benzodioxol-5-ylamiWo)carbonvncyclopentvl)methvl)pentanoic acid 




10 



105961 Trifluoroacetic acid (5ml) was added to a solution of the tert-butyl ester from preparation 15 (1 5/34) (130mg^ 
15 I ™ mmon ^ Thlorometha e (5ml), and the solution stirred at room temperature for 4 hours. The reaction mixture 
wa concert rate under reduced pressure and the residue azeotroped with toluene and dichloromethane to afford the 
Z d as a dear oil, 112 mg, i H NMR (CDC, 3 , 400MHz) 5 0.83 (t 3H) 1 .22-1 .40 (m 3H) ,1^7 rn^H , 

1.95(m,1H),2.10(m,2H),2.19>^ 

20 Preparation 15 (15/34) 

[0597] The following compound: 



25 



30 




where 



35 





Prep 


R 


Starting amine 


Yield 

(%) 


Data 


40 


15 




Piperonylamine 


88 


l H NMR (CDCU, 400MHz) 5: 0.85 




(15/3 








(t, 3H), 1.26 (m, 4H), 1.42 (s, 9H), 




4) 






1.46 (m, 2H), 1.59-1.75 (m, 5H), 


45 ■ 
50 










l.95(m,2H),2.06(m, 1H),2.22 










(m, 1H),4.26 (dd, 1H),4.39 (dd, 
IH),5.95 (m, 3H),6.78 (m, 3H). 
LRMS:m/z 418.3 (MH+) 



was prepared from the acid from preparation 16 (1 6/1 ) and the appropriate amine compound, following a similar pro 
cedure to that described in preparation 17 (17/33). 



55 
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Preparation 16 (16/1) 

1-[2-(tert-Butoxvcarbonyl)-4- pentyll-cvclopentane carboxvlic acid 




[0598] A mixture of 1-[2-(tert-butoxycarbonyl)-4-pentenyl]-cyclopentane. carboxylic acid (EP 274234) (23a 

atureT sTo TtT^ °" CharC ° a ' ( ' 9) ethan °' (20 ° m,) Was ' ^ogenated at 30psi and room tlmpe^ 
attire for 8 hours. The reaction mixture was filtered through Arbocel®, and the filtrate evaporated under reduced 
pressure to g,ve a yeltow oil The crude product was purified by column chromatography on silica gel. uig ethyl 

t 3H '^ST 5 V?ri m TfT^ Pr ° Vide d6Sired Pr ° dUCt " 3 C,Sar 0i '' 21 <» * 1H NMR ( CD C3 0.86 
(t, 3H), 1.22-1 .58 (m, 15H), 1 .64 (m, 4H), 1 .78 (dd, 1 H), 2.00-2.18 (m, 3H), 2.24 (m, 1 H); LRMS : m/z ^83 (M-H) 

Preparation 17 (17/33) 

tert-Butyl2-{f1-({[l-(hydroxvmethyl)cvclopentvl1am ino)carbbnvl)-cvclopentvllmethvl) pentano a te 
[0599] 




!°!, 00 ! J; (3 - Dimeth y |amino P ro Py | )-3-ethylcarbodiimide hydrochloride (41 mg, 0.21 mmol), 1-hydroxybenzotriazole 
y 22mm^^ 

mfde S a „H th • V ? " * 8 ^ Prepara,i ° n 16 (16/1) < 150m 9< °- 53 ™°'> in N,N-dimethylforma 
ZVTt V ^oTT St ' rred 31 9 °' C f ° r 1 8 h ° UrS - ThG C00led S0,u,ion was diluted w«h ethyl acetate (90ml) 

n r ( ? ?• 3nd brine (25m ' )! thGn (M9S °* ) and eva P°' ra,ed ^ red ^ d P^ure. The crude 
product was purified by chromatography on silica gel, using ethyl acetate:pentane (30:70) as the eluant to afford the 
rtle compound, 38mg, 57%; i H NMR (CDCI 3 , 400MHz) d: 0.88 (t, 3H), 1.29 (m, 3H), 1.41-1.78 (m 26H) 1 78 1 98 
(m, 4H), 2.04 (m, 1H), 2.26 (m, 1H), 3.59 (dd, 1H), 3.70 (dd, 1H), 4.80 (t, IH), 5.81 (s, 1H); LRMS m2 380 (MH) 

Preparation 18 (18/ex.4) 

[0601] A compound of the formula shown below was prepared from the corresponding tert-butyl ester followino a 
similar procedure to that described in Preparation 14 (14/ex.1). roiiowing a 
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I 



Ex 


N 


R 


Yield 


Data 


18 

(18/e 
x.4) 3 

t 


0 


N — N 

i 


86 


'H NMR (CDC),. 400MHz) 5: 0.92 (t, 
3H), 1.35 (t,3H), 1.25-1. 80(m. 11H), 
2.20-2.50 (m, 4H), 2.95 (q, 2H), 12.10 
(bs, 1H). 

LRMS : m/z 339.8 (MH*) 
Anal. Found: C, 56.46; H, 7.46; N, 
12.36. CoHjjNaC^S requires C. 56.62; 
H, 7.44- N, 12,37%. 



3'*= recrystallised from ether 
Preparation 19 (19/ex.21) 

2-({ 1-[(3-Benzylanilino)carbonyl]cyclopentyl} methyl)pentanoic acid 




[0602] A mixture of the benzyl ester from preparation 10 (1 0/53) (1 .3mg, 2.47mmol) and 5% palladium on charcoal 
(1 30mg) in water (1 0ml) and ethanol (40ml) was hydrogenated at 30 psi and room temperature for 2 hours. The reaction 
mixture was fiiltered through Arbocel®, the filtrate concentrated under reduced pressure, and the residue. triturated 
with dichloromethane. The residual gum was triturated with ether, then hexane, and dried at 50°C, to give the title 
compound as a solid, 0.79g,8l%; 1 H NMR (CDCI 3 , 300MHz) 5: 0.95 (t, 3H), 1.24-1.51 (m,3H), 1.58-1.80 (m,7H), 1.88 
(dd, 1H), 2.15 (m, 2H), 2.24 (m, 1H), 2.48 (m, 1H), 4.00 (s, 2H), 6.98 (d, 1H), 7.24 (m, 6H), 7.40 (m, 3H); Anal. Found: 
C, 75.48; H, 7.76; N, 3.59. C 2 5H 31 NO3;0.25H 2 O requires C, 75.44; H, 7.98; N, 3.51%. 
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ACE ASSAY 



InD Z^NKIONB^T^ 6F S0LUBLE ANG,0TENSIN CONVERTING ENZYME (ACE), FROM PORC.NE 



Se tlT* A ak rf^ \ ° b if ^ kidneV C ° rteX 3nd aSS3yed by measurin 3 the rate ° f -lavage of 

the ACE substrate Abz-Gly-p-nitro-Phe-Pro-OH to generate its fluorescent product, Abz-Gly. 

1. MATERIALS 

[0604] AN water is double de ionised. 

1 .1 Human Kidney HAM (Pennsylvania. U.S.A.) or UK Human Tissue Bank (UK HTB) 

1 .2 Porcine kidney ACE Sigma (A2580) . 

1.3 Homogenisation buffer- 1 

100mM Mannitol and 20mM Tris @ pH 7.1 

2.42g Tris (Fisher T/P630/60) is diluted in 1 litre of water and the pH adjusted to 7.1 using 6M HCI at room 
temperature. To this 18.22g Mannitol (Sigma M-9546) is added. , 

1 .4 Homogenisation buffer-2 

Me," T::To^^^'' '° mM W ° <™""*°°>^ T ° - «- 

1.5 Tris buffer (ACE buffer). ■ 

S/SIBoSwm^ 30 °? M 2T\ @ PH 74 50m ' ° f 5 ° mM TriS PH 74 (Si 9 ma T2663 > and 1 752 9 NaCI (Fisher 
b/31 60/60) are made up to 1000ml in water. 

1 .6 Substrate (Abz-D-Gly-p-nitro-Phe-Pro-OH) (Bachem M-1 1 00) 

in ACF bnfiffh' 916 " " ' * " 2 °' C - A 2mM S, ° Ck h made by ^ ^-suspending the substrate 

to one month V ° ^ *° nlctAed - ^ ° f ,he 2mM St0ck are storfed at • 20 ° C,for U P 

1.7 Total product 

,nh JLT 168 C ° rr t eS P 0r \ din 9 t0 1 00% substrate t0 P^uct conversion are included on the plate to enable the % 

J X Z°on r °< detemiined (S6e Calcu,ations )' The total product is generated by incubating 1 ml of 2mM 
substrate with 20uJ of enzyme stock for 24 hours at 37°C. ^ 

1.8 Stop solution. 

1 a n°' 5t l (Pr0rTie9a CAS t 6081/92/6 ]) is fluted 1 :250 in AGE buffer to make a 2mM solution 

1 .9 Dimethyl sulphoxide (DMSO). 

1.10 Magnesium Chloride -MgCI 2 .6H 2 0 (Fisher M0600/53). 

1.11 Black 96 well flat bottom assay plates (Costar 3915 or Packard) 

1.12 Topseal A (Packard 6005185). 

1.13 Centrifuge tubes 

2. SPECIFIC EQUIPTMENT 



[0605] 2.1 Sorvall RC-5B centrifuge (SS34 GSA rotor, pre-cooled to 4'C). 

2.2 Braun miniprimer mixer. 

2.3 Beckman CS-6R centrifuge. 

2.4 BMG Fluostar Galaxy. 

2.5 Wesbart 1 589 shaking incubator. 

3. METHODS 

[0606] 3.1 TISSUE PREPARATION 



^^42 IS 575.58T dfr0m ^ ^ USin9 * fr0m B °° th ' A G ' & Kenny ' AJ " (1974 > 

3.3 Frozen kidneys are allowed to thaw at room temperature and the cortex is dissected away from the medulla. 
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3.4 The cortex is finely chopped and homogenised in approximately 10 volumes of homogenisation buffer-) (1 .4) 
using a Braun miniprimer (2.2). 1 

3.5 Magnesium chloride 1) .(20.3mg/gm tissue) Is added to the homogenate and stirred in an ice-water bath 
for 15 minutes. ■ ■ 1 

5 3.6 The homogenate is centrifuged at 1,500g (3,820rpm) for 12 minutes in a Beckman centrifuge (2.3) before 

removing the supernatant to a fresh centrifuge tube and discarding the pellet. 

3.7 The supernatant is centrifuged at 15,000g (12,100rpm) for 12 minutes in a Sovall centrifuge (2.1) and the 
supernatant is discarded. 

3.8 The pale pink layer on the top of the remaining pellet is removed and re-suspended in homogenisation buffer- 
10 2 (1 .5) (5ml buffer per 1g tissue). 

3.9 The suspension is centrifuged at 2,200g (4,630rpm) for 12 minutes in a Beckman centrifuge before discarding 
the pellet. 

3.10 The supernatant is centrifuged at 15,000g (12,100rpm) for 12minutes using the Soryall centrifuge and the 
supernatant is discarded. 

15 3.11 The final pellet is resuspended in homogenisation buffer-2 (0.5ml buffer per 1g tissue). A homogenous sus- 

pension is obtained using a Braun miniprimer. This is then frozen down in 100uJ aliquots to be assayed for NEP 
activity. 

4.0 DETERMINATION OF ACE ACTIVITY 

20 

[0607] The activity of the previously aliquoted ACE is measured by its ability to cleave the ACE specific peptide 
substrate. 

[0608] Porcine ACE (1 .2) is defrosted and resuspended in ACE buffer (1 .6) at 0.004U/uJ, this is frozen down in 50uJ 
aliquots. 

25 

4.1 A 4% DMSO/ACE buffer solution is made (4mls DMSO in 96mls ACE buffer). 

4.2 Substrate (1 .7), total product (1 .8) and enzyme (1 .1 , 1 .2, 1 .3) : are left on ice to thaw. 

4.3 50uJ of 4% DMSO/ACE buffer solution is added to each well. . . j ■ 

4.4 The 2mM substrate stock is diluted 1 :1 00 to make a 20u,M solution. 1 OOjxl of 20|iM substrate is added to each 
30 well (final concentration in the assay 10p.M). 

4.5 50uJof a range of enzyme dilutions is added to initiate the reaction (usually 1:1 00 r 1:200, 1:400; 1:800, 1 :1600, 
and 1 :3200 are used). 50uJ of ACE buffer is added to blank wells. ( 

4.6 The 2mM total product is diluted 1:200 to make 10jiM solution. 200jil 10}iM product is added to the first four 
wells of a new plate. 

35 4.7 Plates are incubated at 37°C in a shaking incubator for 60 minutes. 

4.8 The enzyme reaction is stopped by the addition of 100uJ 2mM EDTA in ACE buffer and incubated at 37°C in 
a shaking incubator for 20 minutes before being read on the BMG Fluostar Galaxy (ex320/em420) . 

5. ACE INHIBITION ASSAYS 

40 

[0609] 

5.1 Substrate, total product, and enzyme stocks are left on ice to thaw. 

5.2 Compound stocks are made up in 100% DMSO and diluted 1:25 in ACE buffer to give a 4% DMSO solution. 
45 All further dilutions are carried out in a 4% DMSO/ACE buffer solution (4mls DMSO in 96mls ACE buffer). 

5.3 50|xl of compound, in duplicate, is added to the 96 well plate and 50uJ of 4% DMSO/ACE buffer is added to 
control and blank wells. 

5.4 Steps 5.2 and 5.3 can be carried out either by hand or using the Packard multiprobe robots 

5.5 The 2mM substrate stock is diluted 1 :1 00 in ACE buffer to make a 20u,M solution (1 0u,M final concentration in 
50 the assay) (110uJ of 2mM substrate added to 10.89ml buffer is enough for 1 plate). 

* 5.6 The enzyme stock is diluted in ACE buffer, as determined from activity checks (4.0). 

5.7 The 2mM total product stock is diluted 1 :200 in ACE buffer to make a 1 OjiM solution. 200uJ is added to the first 
four wells of a separate plate. 

5.8 The 0.5mM EDTA stock is diluted 1 :250 to make a 2mM stock (44uJ EDTA to 10.96ml ACE buffer). 
55 5.9 To each well of the 96 well plate the following reagents are added: 
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Table 1 : R 


sagents added to 96 well plate. 




Compound/ DMSO 


Tris Buffer 


Substrate 


ACE enzyme 


Total product 


oampies . 


2\i\ compound 


50ul 


100uJ 


s 50uJ 


None 


Controls 


2\i\ DMSO 


50ul 


100^x1 


i 50\i\ 


None 


Blanks 


2,uJ DMSO 


100uJ 


100uJ 


None 


None 


Totals 


2\i\ DMSO 


None • 


, None 


' None 


200uJ 



5.10 50nl of the highest concentration of each compound used in th'e aesay is added in duplicate to the same 96 
we plate as the totals (5.7). 150u. of ACE buffer is added to determine'any compound fluorescence 

fnciZoT ^ initiatGd ^ additi ° n ° f ACE enZVme bef ° re inCUba,ing at 37X for 1 hour in a shakin 9 

incubator, before being read on the BMG Fluostar Galaxy (ex320/em420). 
6. CALCULATIONS 



^percentage * ^ ^ " detemiined in ,he P resence ™<* absence of compound and 

FU = Fluorescence units i 



expressed as 



(i) % Control activity (turnover of enzyme): 



Mean FU of controls - Mean FU of blanks 
Mean FU of totals - Mean FU of blanks * 100 



(ii) %, Activity with inhibitor: 
(HI) Activity expressed as % of control: 



ii 



Mean FU of cdmpound - Mean FU of blanks 

Mean FU of totals - Mean FU of blanks X 100 ■ 



% Activity with inhibito r 
% Control activity 



x 100 



(iv) % Inhibition = 100 - % control 



if ^I'ZrT 1 C ° mp ° U t ndS ! he mea " FU ° f b ' ankS COntainin9 com P° und < 5 1 °) is dedu <^° "om the mean FU 
of compound values used to calculate the % Activity. • 

[0611] A sigmoidal dose-response curve is fitted to the % activities (% of control) vs compound concentration and 
IC 50 values calculated using LabStats fit-curve in Excel. uiwwuranon ana 

CONCLUSIONS 

[0612] We have developed an animal model that reflects the physiological arousal response observed during female 

^0.0^^ refl6C,S C ' iniCal ^ ° btained in human volun,ee - The uses Lase Doppt 

n^uin^^ 

neurotransmitters. During sexual arousal, there is an increase in genital blood flow resulting from increased innervation 
from the pe lvi c nerve. The pelvic nerve-stimulated increase in vaginal and clitoral blood flow, observed in the ala, 
model, represents the endogenous vascular effects observed during female sexual arousal - i.e. engorgement There- 
fore th,s model can be used to firstly, identify the mechanisms involved in the regulation of vaginafand elite a. blood 
low and secondly, to validate novel approaches for the enhancement of genital blood flow 

[0613] This study has successfully used a combination of in vivo, in vitro and biochemical techniques to show that 
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. VIP mediates genital blood flow and to identify cAMP as the mediator/second messenger regulating genital vasore- 
laxation (and vaginal wall relaxation). Using this animal model we have demonstrated that infusion fusion of VIP induces 
increases in vaginal and clitoral blood flow. Using an inhibitor of VIP metabolism (e.g. a NEP EC3. 4.24.11 inhibitor), 
we have also demonstrated that the increases in genital blood flow observed u during pelvic nerve stimulation (ie sexual 

5 arousal) is mediated by VIR We have shown that VIP-mediated increases in genijal blood flow result from elevation 
of tissue cAMP, whereas previously VIP had been shown to increase vaginal blood flow in healthy volunteers but the 
cellular mechanism was not identified. Additionally, we have demonstrated that genital blood flow can be enhanced 
directly with a cAMPmimetic or indirectly by elevating cAMP concentrations with a PDE c ' A mp tyP e 2 inhibitor or an NPY 
Y1 receptor antagonist. 1 i 

10 [0614] The major clause of FSAD is decreased genital blood flow and this manifests itself as reduced vaginal, labial 
and clitoral engorgement. Treatment of women with ESAD is achievable b^ restoration of the normal sexual arousal 
response. This can be achieved by enhancing genital blood flow. Our approach for trie treatment of FSAD will be to 
enhance'genital blood flow thereby potentiating vaginal engorgement/lubrication and clitoral engorgement/sensitivity 
by either directly or indirectly potentiating endogenous cAMP signalling eg with an inhibitor of NEP (EC 3.4.24.11), a 

*5 cAMP-hydrolysing PDE inhibitor or a NPY receptor antagonist. This will have the overall effect of restoring or potenti- 
ating the normal arousal response with no cardiovascular side effects. Sexual arousal/engorgement will be enhanced, 
rather than simply being induced in the absence of sexual drive, which may be the case with some exogenously ad- 
ministered vasoactive agents eg VIP. • 

20 in summary therefore, the present invention relates to inter alia: 

[0615] A pharmaceutical composition for u^e (or when in use) in the treatment of FSD, preferably FSAD; the phar- 
maceutical composition comprising an agent capable of potentiating cAM P in the sexual genitalia of a female suffering 
from FSD, preferably FSAD; wherein the agent is optionally admixed with a pharmaceutical^ acceptable carrier, diluent 
25 orexcipient. 

[0616] Use of an agent in the manufacture of a medicament for the treatment of FSD, preferably FSAD; wherein the 
agent is capable of potentiating cAMP in the sexual genitalia of a female suffering from FSD, preferably FSAD. 
[0617] - A method dttreating a female (such as a female suffering from FSD, preferably FSAD); the method comprising 
< delivering to the female an agent that is capable of potentiating cAMf? in tr^e sexual genitalia; wherein the agent is in 

'30 an amount to cause potentiation of cAMP in the sexual genitalia of the female; wherein the agent is optionally admixed 

■ : with a pharmaceutical^ acceptable carrier, diluent 'or excipient. 

In a highly preferred embodiment, the present invention relates to inter alia: 

35 [0618] A pharmaceutical composition for use (or when in use) in the treatment of FSD, preferably FSAD; the phar- 
maceutical composition comprising an agent capable of potentiating cAM P in the sexual genitalia of a female suffering 
from FSD, preferably FSAD; wherein the agent is optionally admixed with'a pharmaceutical^ acceptable carrier, diluent 
or excipient; and wherein said agent is delivered orally. 

[0619] Use of an agent in the manufacture of a medicament for the treatment of FSD, preferably FSAD; wherein the 
40 agent is capable of potentiating cAMP in the sexual genitalia of a female suffering from FSD, preferably FSAD; and 
wherein said agent is delivered orally. 

[0620] A method of treating a female (such as a female suffering from FSD, preferably FSAD) ; the method comprising 
delivering to the female an agent that is capable of potentiating cAMP in the sexual genitalia; wherein the agent is in 
an amount to cause potentiation of cAMP in the sexual genitalia of the female; wherein the agent is optionally admixed 
45 with a pharmaceutical^ acceptable carrier, diluent or excipient; and wherein said agent is delivered orally. 

In an additional highly preferred embodiment, the present invention relates to inter alia: 

[0621] A pharmaceutical composition for use (or when in use) in the treatment of FSD, preferably FSAD; the phar- 
50 maceutlcal composition comprising an agent capable of potentiating cAM P in the sexual genitalia of a female suffering 
from FSD, preferably FSAD; wherein the agent is optionally admixed with a pharmaceutical^ acceptable carrier, diluent 
or excipient; and wherein said agent potentiates endogenous cAMP. 

[0622] Use of an agent in the manufacture of a medicament for the treatment of FSD, preferably FSAD; wherein the 
agent is capable of potentiating cAMP in the sexual genitalia of a female suffering from FSD, preferably FSAD; and 
55 wherein said agent potentiates endogenous cAMP. 

[0623] A method of treating a female (such as a female suffering from FSD, preferably FSAD); the method comprising 
delivering to the female an agent that is capable of potentiating cAMP in the sexual genitalia; wherein the agent is in 
an amount to cause potentiation of cAMP in the sexual genitalia of the female; wherein the agent is optionally admixed 
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with a pharmaceutical^ acceptable carrier, diluent or excipient; and wherein said agent potentiates endogenous cAMP. 
In a further highly preferred embodiment; the present invention relates to inter alia- 

[0624] A pharmaceutical composition for use (or when in use) in the treatment of FSD, preferably FSAD- the phar- 
maceutical composition comprising an agent capable of potentiating cAMP in the sexual genitalia of a female suffering 
from FSD. preferably FSAD; wherein the agent is optionally admixed with a pharmaceutical^ acceptable carrier diluent 

r°n r C o X c C , ,P, !? ,; ^ Wh6rein S3id a9ent iS de ' iVered 0ra,ly and wherein said a 9 ent Potentiates endogenous cAMP 
[0625] Use of an agent in the manufacture of a medicament for the treatment of FSD. preferably FSAD- wherein the 
agent is capable of potentiating cAMP in the sexual genitalia of a female suffering from FSD, preferably FSAD- and 
wherein said agent is delivered orally and wherein said agent potentiates endogenous cAMP. 
[0626] A method of treating a female (such as a female suffering from FSD, preferably FSAD): the method comprising 
delivering to the female an agent that is capable of potentiating cAMP in the sexual genitalia; wherein the agent is in 
an amount to cause potentiation of cAMP in the sexual genitalia of the female; wherein the agen, is optionally admixed 
with a pharmaceutrcally acceptable carrier, diluent or excipient; and wherein said agent is delivered orally and wherein 
said agent potentiates endogenous cAMP. 

[0627] All publications mentioned in the above specification are herein incorporated by reference. Various modifica- 
tions and vanahons 0 f the described methods and system of the present invention will be apparent to those skilled in 
the art without departing from the scope and spirit of the presentation. Although the present invention has been 
fhf l tH COn " e f tlonWrth SDeci,ic P referred embodiments, it should be understood that the invention as claimed 
should not be unduly limited to such specific embodiments. Indeed, various modifications of the described modes for 
carrying out the invention which are obvious to those skilled in biochemistry and biotechnology or related fields are 
intended to be within the scope of the following claims. 
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ABBREVIATIONS 

[0723] FSD = female sexual dysfunction ' 

[0724] FSAD « female sexual arousal disorder * 

[0725] cAMP = cyclic adenosine-3',5'-monophosphate cGMP = cyclic guanosine-3\5'-monophosphate 

[0726] P cAMP = potentiator of cAM P 

[0727] P cGMP = potentiator of cGMP 

[0728] Ac AMP = activator of cAM P 

[0729] Ac GMP = activator of cGMP 

[0730] AM cAMP = adverse modulator of cAMP 

[0731] AM cGMP = adverse modulator of cGMP 

[0732] l cAMP = inhibitor of cAMP 

[0733] l cGMP = inhibitor of cGMP 

[0734] I :l cAMP = inhibitor of an inhibitor of cAMP 

[0735] l:lcG M p = inhibitor of an inhibitor of cGMP 

E2 ! : , A A McAMP = inhlblt0r ° f an adVerSe modu,ator of cAMP AMcGMP = inhibitor of an adverse modulator of cGMP 

[0737] WA^p = upregulator of activator of cAMP 

[0738] U^Mp = upregulator of activator of cGMP 

[0739] AC = adenylate cyclase 

[0740] A:AC = activator of AC 

[0741] NEP = neutral endopeptidase 

[0742] l:NEP = inhibitor of NEP 

[0743] VIP = vasoactive intestinal peptide 

[0744] VI Pr = receptor of VIP (may be expressed as VI PR) 

[0745] VIP n = receptor sub-type of VIP (such as VIPR1 , VIPR2) 

[0746] A:VIPr = activator of VIPr 

[0747] A:VIP n = activator of VIP n 

[0748] l:VIPr = inhibitor of VIPr 
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, [0749] l:VIP n = inhibitor of VIP n 
' . [0750] l:l:VIPr = inhibitor of an inhibitor of VIPr 
[0751] l:l:VIP n = inhibitor of an inhibitor of VIP n 

(0752] PDE = phosphodiesterase s „■ 

5 [0753] PDEn = PDE family (e.g. PDEt, PDE2 etc.) 
[0754] PDE cAMP = cAMP hydrolysing PDE 
[0755] PDE cGMP = cGMP hydrolysing PDE 

[0756] l:PDE = inhibitor of a PDE " ' 

[0757] l:PDE cAMP= inhibitor of a cAMP hydrolysing PtiE i 
i'o [0758] I :PDE cAMPl '= inhibitor of a cAMP hydrolysing PDE family 

[0759] NPY = neuropeptide Y ' ' "» 

[0760] NPYr = receptor of NPY (may be expressed as NPYR) ' 

[0761] 'NPY Y n = Y n receptor sub-type of NPY (e.g. NPY Y,) (e.g. NPYR1 ) l:NPY = inhibitor of NPY 

[0762] l:NPYY n = inhibitor of NPY Y n 
15 [0763] kDa = kilodalton 

[0764] bp = base pair 

[0765] kb = kilobase pair 

[0766] Within the scientific literature up to 1 993, examples of the assessment of oral bioavailability in conscious dogs 
are available from the attached articles: . » 

20 
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The Disposition and Metabolism of [ 14 C]Piritrexim in Dogs after Intravenous and Oral Administration (Woolley 
et al., 1 991 , Drug Metabolism and 
35 Disposition, vol 19, pp 1139-1146) 

5. ICI for the antiandrogen casodex:- 

The Pharmacokinetics of Casodex in Laboratory Animals (Cockshott et al., 1991 Xenobiotica, vol 21, pp 
1347-1355) 

^0 6., Glaxo for the calcium antagonist lacidipine:- 

Absorption, Distribution and Excretion of Lacidipine, a Dihydropyridine Calcium Antagonist, in Rat and Dog 
(Pellegatti et al., 1990, Xenobiotica, 1990, vol 20, pp 765-777) 
.7. Fujisawa for the aldose reductase inhibitor zenarestat:- 

Absorption, Distribution and Excretion of Zenarestat, a New Aldose Reductase Inhibitor, in Rats and Dogs 
45 (Tanaka et al., 1992, Xenobiotica, vol 22, pp 57-64) 

[0767] In the above examples use of conscious mice, rats and monkeys are also cited for the assessment of oral 
bioavailability. 
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SEQUENCE LISTING 

l 

1. , NEP (EG 3.4.24.11) 



LOCUS 

DEFINITION 

ACCESSION 

NID 

VERSION 
KEYWORDS 
SOURCE 
ORGANISM 



REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
MEDLINE 
FEATURES 

source 



CDS 



12-SEP-1S93 



HSMRNAEN 3181 bp mRNA p RI 

Human mRNA for enkephalinase {EC 3.4.24.11). 
X07166 

g34757 ' ' 

X07166.1 GI:34757 

enkephalinase; metailoprotein; neutral * endopept idase . 
human . 

Homo sapiens 

Eukaryota; Metazoa; Chordata; Vertebrata; Mammalia; Eutheria; 
Primates; Catarrhini; Kominidae; . Homo. 
1 Abases 1 to 3181) 

Mal£roy,B., Kuang.W.J.. Seeburg, P . H . . Mason, A.J. and Schof i eld, P . R . 

Molecular cloning and amino acic sequence of human enkephalinase 

(neutral endopeptidase) 

FEBS Lett. 229 (1), 206-210 {1988) 

88152222 ( 

Location/Oualif iers 
1..3181 

/organism* "Homo sapiens' ' 
/db_xref = " taocon : 9606 " 
/tissue_type= "placenta" 
/clone_lib=" lambda gtlO' 
/clone* ''lambda H7- 

18- .2249 1 . 

i /note= "enkephalinase (AA 1-743)" , 
/codon_start-l 

/protein_id= v CAA30157.1'*' . ' 

/db_xref » "PID:g34758" , 

/db_xref = "GI : 34756 " 

/db_xr e f = " SWI SS - PROT : P0 8 4 7 3 ' 

/t ranslat ion="MDITDINTPKPKKKQRWTPLEISLSVLVLLLTI IAVTMI ALYAT 
YI)DGICKSSDCIKSAAJlLIONMDATTEPCTDFFKYACGGWLKRNVI PETSSRYGNFDI 
LRDELEVVLKDVLQEPKTEDI VAVQKAKALYRSCINESAIDSRGGEPLLKLLPDIYGW 
PVATENWEOKYGASWTAEKAI AQI^SKYGKKVLINLFVGTDDKNSVNHVIH IDOPRLG 
LPSRDYYECTGIYKEACTAYVDFNISVARLIRQEERLPIDENQLALEMNKVMELEKEI 
ANATAKPEDRNDPMLLYNWLAQIONWSLEINGKPFSWLNFTNEIMST^ 
EDVWYAPEYLTKLKPI LTKYSARDLQNLMSWRFIMDLVSSLSRTYKESRNAFRKALY 
GTTS ETA1VRRCANYVNGNMENAVGR L YVEAAF AGESKHWEDL I AQI REVF I QTLDD 
LTWMDAETKXRAEEKALAIKERIGYPDDIVSM)NXLNNEYLELNYKEDEYFE^ 
KFSQSK0LKXLREKVDKDEWISGAAVVNAFYSSGRN0IVFPAGILQPPFFSAOOSNSL 
NYGGIGMVIGHEITHGFDDNGRNFTOCDGDLVT^W^ 

DLAGGOHLNGINTLXjENI ADNGGLGQAYRAYONYI KKNGEEKLLPGLDLNHKQLFFLN 

FAQVWCC^YRPEYAVNSIKTDVHSPGNFRIIGTLQNSAEFSEAFHCRKNSYMNPEKKC 
RWJ' 



RVW 

misc_feature 3073.. 3078 

/note="poly A signal" 
1055 a 582 c 657 g 887- t 



BASE COUNT 
ORIGIN 

1 gcaagtcaga aagtcagatg gatataactg atatcaacac tccaaagcca aagaagaaac 

6J agcgatggac tccactggag atcagcctct cggtccttct cctgctcctc accatcatag 

121 ctgtgacaat gatcgcactc tatgcaacct acgatgatgg tatttgcaag tcatcagact 

181 gcataaaatc agctgctcga ctgatccaaa acatggatgc caccactgag ccttgtacag 
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241 actttttca-a atacgcttgc ggaggctggt tgaaacgtaa tgtcattccc gagaccagct 

301 cccgttacgg caactttgac attttaagag atgaactaga agtcgttctg aaagatgtcc 

361 ttcaagaacc caaaactgaa gatatagtag cagtgcagaa agcaaaagca ttgtacaggt 

. 421 cttgtataaa tgaatctgct attgatagca gaggtggaga acctctactc aaactgttac 

, 481 cagacatata tgggtggcca gr.agcaacag aaaactggga gcaaaaatat ggtgcttctt 

541 ggacagctga aaaagctatt gcacaactgc attctaaata tgggaaaaaa gtccttatta 

601 atttgtttgt tggcactgat gataagaatt ctgtgaatca tgtaattcat attgaccaac 

$61 ctcgacttgg cctcccttct agagactact atgaatgcac tggaatctac aaagaggctt 

721 gtacagcata tgtggattct atgatttctg tggccagatt gattcgtcag gaagaaagat 

781 tgcccatcga tgaaaaccag cttgctttgg aaatgaataa agttatggaa ttggaaaaag 

841 aaactgccaa tgctacggct aaacctgaag atcgaaatga tccaatgctt ctgtataaca 

901 agatgacatt ggcccagatc caaaataact tttcactaga gatcaatggg aagccattca 

961 gctggttgaa tttcacaaat gaaatcatgt caactgtgaa tattagtatt acaaatgagg 

1021 aagatgtggt tgtttatgct ccagaatatt taaccaaact taagcccatc cttaccaaat 

1081 attctgccag agatcttcaa aatttaatgt cctggagatt cataacggat cttgtaagca 

1141 gccccagccg aacctacaag gagcccagaa atgctttccg caaggccctt tatggtacaa 

1201 cctcagaaac agcaacttgg agacgctgtg caaactatgt caatgggaat atggaaaatg 

1261 ctgtggggag gctttatgtg gaagcagcat ttgctggaga gagtaaaca- gtggtcgagg 

1321' atttgattgc acagatccga gaagttttta ttcagacttt agatgacctc acLtggatgg 

1381 atgccgagac aaaaaagaga gctgaagaaa ' aggccttagc aattaaagaa aggatcggct 

1441 atcctgatga cattgtttca aatgataaca aactgaauaa tgagcacctc gagttgaact 

1S01 acaaagaaga tgaatacttc gagaacataa ttcaaaattt gaaattcagc caaagtaaac 

1561 aactgaagaa gctccgagaa aaggtggaca aagatgagtg gateagtgga gcagctgtag 

1621 tcaatgcatt ttactcttca ggaagaaatc agatagtctt cccagccggc attctgcagc 

1681 cccccttctt tagtgcccag cagtccaact cattgaacta tgggggcatc ggcatggtca 

1741 taggacacga aatcacccat ggcttcgatg acaatggcag aaactttaac aaagatggag 

1601 acctcgttga ctggtggact caacagtctg caagtaactt taaggagcaa tcccagtgca 

1861 tggtgtatca gtatggaaac ttttcctggg acctggcagg tgpacagcac cttaatggaa 

1921 ttaatacact gggagaaaac attgetgata atggaggtcc tggt;caagca tacagagect 

1981 atcagaattfa tattaaaaeg aatggcgaag aaaaattact 'tcctggactt gacctaaatc 

2041 acaaacaact atttttcttg aactttgeae aggtgtggtg tggaacctat aggecagagt , 

2101 atgcggttaa .ctccattaaa acagatgtgc acagtccagg caatttcagg attattggga 

2161 etttgeagaa etctgeagag ttttcagaag 1 cctttcactg ccgcaagaat tcatacatga 

2221 atccagaaaa gaagtgccgg geteggtgat cttcaaaaga ageategcag cccttggcta 

2281 gaettgecaa caccacagaa atggggaatt ctctaatcga aagaaaatgg gecctagggg 

2341 tcactgtact gacttgaggg tgattaacag agagggcacc atcacaatac agataacatt 

2401 aggttgtcct ogaaagggtg tggagggagg aagggggtcc aaggtctatc aagtcaatca 

2461 tttctcactg tgtacataat gcttaatttc taaagataat attactgttt atttctgttt 

2521 ctcatatggt ctaccagttt gctgatgtcc ctagaaaaca atgeaaaace tttgaggtag 

2581 accaggattt ctaatcaaaa gggaaaagaa gatgttgaag aatacagtta ggcaccagaa 

2641 gaacagtagg tgacactata gtttaaaaca cattgectaa ctactagttt ttacttttat 

2701 ttgeaacatt cacagtcctt caaaatcctt ccaaagaatt cttatacaca ttggggcctt 

2761 ggagcttaca tagttttaaa ctcatttttg . ccatacatca gttattcatt ctgtgatcat 

2821 ttattttaag cactcttaaa gcaaaaaatg aatgtctaaa attgtttttt gttgtacctg 

2881 ctttgactga tgctgagatt cttcaggctt ectgeaattt tctaagcaat ttcttgetet 

2941 atctctcaaa acttggtatt tttcagagat ttatataaat gtaaaaataa taatttttat 

3001 atttaattat taactacatt tatgagtaac tattactata ggtaatcaat gaatattgaa 

3061 gtttcagctt aaaataaaca gttgtgaacc aagatctata aagegatata cagatgaaaa 

3121 tttgagacta tttaaactta taaatcatat tgatgaaaag atttaagcac aaactttagg 

3181 g 

2. PDE type 1 

LOCUS MSFDE1A3A 2008 bp mRNA PRI 12 APR 1996 

DEFINITION Human 3' ,5' cyclic nucleotide phosphodiesterase (HSPDE1A3A) mRNA , 

complete cds. 
ACCESSION U4 037C 
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NID 

VERSION 

KEYWORDS 

SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 



/ 

TITLE 



JOURNAL 
MEDLINE 
REFERENCE 
AUTHORS 

TITLE 
JOURNAL 

FEATURES 

source 



gene 
CDS 



g!151108 

U40370.1 GI:1151108 ' 

calmodulin- stimulated phosphodiesterase, 
human. 

Homo sapiens s u 

Eukaryota; Metazoa; Chordaca; Craniata; Vertebraoa; Mammalia; 

Eutheria; Primates; Catarrhini; Hominidae/' Homo. 

1 (bases 1 to 2008) 

Loughney,X., Martins, T. J. , ( Harris, E. A. . Sadhu.K.. Hic'ks.,J.B.. 
Sonnenburg. W.K. Beavo,J.A. artd Ferguson, K . 

Isolation and characterization of cDNAs ( corresponding to' two hunan 
calcium, calmocul in- regulated, 3', 5 '-cyclic nucleotide 
phosphodiesterases 1 
J. Biol. Chem. 271 (2), 796-806 (1996) 
96132810 

2 (bases 1 to 2008) 

Loughney,K., Martins , T. J . , Harris , E . A . S . . Sachu,K.. Hicks, J. B., 
Sonnenburg,W.K. , Beavo,J.A. and Ferguson, K. 
Direct Submission 

i 

Submitted | 07-NOV- 1 995) Kate Loughney, ICOS. 22021 20th Ave. S.E., 
Bothell, WA 98021, USA 

Location/Qualifiers 

1.. 20081 

/organism= 'Homo sapiens' 
/db_xre f =• t axon : 9606- 
85. .1692 
/gene='PDE!A" 

85.. 1692 i 
/gene="PDElA" ■ 
/note="PDElA3; 
/codon_start*l 
/product=*3 ',, 5 
/protein_id="AAC50436. 1" 
/db__xref='PlD:gll51109' ( 
/db_xref='GI : 1151109" 

/ translation 3 "MGSSATEI EELENTTFKYLTGEQTEKMWQRLKGILRCLVKOLER 
GDVNWDLKKNI EYAASVLEAVY I DETRRLLDTEDELSD1 OTDSVPSEVRDWLASTFT 
RKMGMTKKK PEEK P K FR S I VHA VQ AG I F VERMYRKT YHMVG LAY P AAVI VTLKDVDKW 
SFDVTALNEASGEHSLKFMIYELFTRYDLINRFKI PVSCLITFAEALEVGYSKYKNPY 
HNLIHAADVTC/TVHYIMLHTGIMHWLTELEI LAMVFAAAI HDYEHTGTTNNFHIOTRS 
DVAI L YNDR SVLENHHVS AAYR LMQE EEMNI L I NL SKDDWRDLRNLVI EMVL STDMSG 
HFQQI KNIRNSLOOPEGI DRAKTMSL I LHAADI SKPAKSWKLHYRWTMALMEEFFLOG 
DKEAELGLPFSPLCDRKSTMVAQSQIGFIDFIVEPTFSLLTDSTEKIVI PLIEEASKA 
ETSSWASSSTTIVGLHIADALRRSNTKGSMSDGSYSPDYSLAAVT)LKSFKNNLVDII 
QQNKERWKELAAQEARTSSQKCEFIHQ " 



w . 

type I phosphodiesterase" 

i i 

cyclic nucleotide phosphodiesterase" 



BASE COUNT 627 a 400 c 437 g 544 t 
ORIGIN 

1 gaattctgat gtgcttcagt gcacagaaca gtaacagatg 

61 tgagtactca gtcggagcat catcatgggg tctagtgcca 

121 aacaccactt ttaagtatct tacaggagaa cagactgaaa 

181 ggaatactaa gatgcttggt gaagcagctg gaaagaggtg 

241 aagaacaata ttgaatatgc ggcatctgtg ctggaagcag 

301 agacttctgg atactgaaga tgagctcagt gacattcaga 

361 gtccgggact ggttggcttc tacctttaca cggaaaatgg 

421 gaggaaaaac caaaatttcg gagcattgtg catgctgttc 

481 agaatgcacc gaaaaacata tcatatggtt ggtttggcat 

541 acattaaagg atgttgataa atggtctttc gatgtatttg 

601 cagcatagtc tgaagtttat gatttatgaa ctgtrtacca 



agctgctttt 
cagagal t-ga 
aaatgtggca 
atgt taacgt 
tt tatatcga 
ctgactcagt 
ggatgacaaa 
aaqctggaar 
atccagcagc 
ccctaaatgo 
gatatgatct 



ggggagagct 
agaat tggaa 
gcgcctgaaa 
cgtcgactta 
tgaaacaaga 
cccatctgaa 
aaagaaacct 
rtttgtggaa 
tgtcatcgta 
agcaagtgga 
tatcaaccgt 
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661 ttcaagattc btgt.ttcttg cctaatcacc tttgcagaag ctttagaagt tggttapagc 

721 aagtaca&aa .atccatatca caattcgatt catgcagctg atgtcactca aactgtgcat 

781 tacataatgc ttcatacagg tatcatgcac cggctcactg aactggaaat tctagcaacg 

841 gtctttgctg ctgccattca tgattatgag catacaggga caacaaacaa ctttcacatt 

901 cagacaaggt cagatgttgc cattttgtat aatgatcgct ctgtccttga gaatcaccac 

961 gtgagtgcag cttatcgact tatgcaagaa gaagaaatga atatcttgat aaatttatcc 

1021 aaagatgact ggagggatct tcggaaccta gtgattgaaa tggttttatc cacagacatg 

1081 tcaggtcact tccagcaaat taaaaatata agaaacagtt tgcagcagcc tgaagggatt 

1141 gacagagcca aaaccatgtc cctgattctc cacgcagcag acatcagcca cccagccaaa 

1201 tcctggaagc tgcattatcg gtggaccatg gccctaatgg aggagttttt cctgcaggge 

1261 gataaagaag ctgaattagg gcttccattt tccccacttt gtgatcggaa gtcaaccatc 

1321 gtggcccagt cacaaatagg tttcatcgat ttcatagtag agccaacatt ttctcttctc 

1381 acagactcaa cagagaaaat tgttattcct cttatagagg aagcctcaaa agccgaaact 

1141 ccttcctatg tggcaagcag ctcaaccacc attgtggggt cacacaccgc tgatgcacta 

1501 agacgatcaa atacaaaagg ctccatgagt gatgggtcct attccccaga ctactccctt 

1561 gcagcagtgg acctgaagag tttcaagaac aacctggtgg acatcattca gcagaacaaa 

1621 gagaggtgga aagagttogc tgcacaagaa gcaagaacca gttcacagaa gtgtgagttt 

1681 ac'tcatcagt aaacaccttt aagtaaaacc tcgtgcatgg tggcagctct aatttgacca 

1741 aaagacttgg agatcttgat tatgcttgct ggaaatctac cctgtcctgt gtgagacagg 

1801 aaatctattt ttgcagattg ctcaataagc atcatgagcc acataaataa cagctgtaaa 

1861 ctccttaatt caccgggccc aactgctacc gaacagattc atctagtggc tacatcagca 

1921 cctcgtgctt tcagatatct gtttcaatgg cattttgtgg catttgtctt taccgagtgc 

1981 caataaattt tctttgagca aaaaaaaa 
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3. PDE type 2 



LOCUS 

DEFINITION 

ACCESSION 
NID 

VERSION 
KEYWORDS 
SOURCE ! 
ORGANISM 



REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
MEDLINE 
REFERENCE 
AUTHORS • 

TITLE 
JOURNAL 

FEATURES 

.- 1 

source 



\ gene 
CDS 



HSU67733 4240 bp mRNA pr^i . 21-MAY-1997 

Human cGMP-stimulated 3*. 5 4 -cyclic nucleotide phosphodiesterase 

PDE2A3 (PDE2A) mRNA, complete cds. , 

U67733 

g21O8051 

U67733.1 GI:2108051 » 



l 



22021 20th Ave. S.E., 



human . t 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Mammalia; 
Eutheria; Primates; Catarrhini; Hominidae; Homo. 

1 Abases 1 to 4240) 

Rosman,G.J., Martins , T .J . , Sonnenburg, W. K . ', Beavo.J.A., Ferguson, K. 
and Loughney,K. 

Isolation and characterization of human cDNAs encoding a 
cGMP-stimuiated 3.' , 5 1 -cyclic nucleotide phosphodiesterase 
Gene 191 (i) , 89-95' (1997) . 
97354299 

2 (bases 1 to 4^40) 

Rosman,G.J., Martins, T.J. , Spnnenburg,W.K. , Beavo.J.A., Ferguson, K. 
and Loughney.K. ' 
Direct Submission 

Submitted (21-AUG-1996) Icos Corporation, 
Bothell, WA 98021, USA 

Location/Qualifiers 

1. .4240 ' 

/organism='Homo sapiens* 
/db_xref = " taxon : 9606 ' 
162. .2987 
/gene="PDE2A* 
162.. 2987 
/gene="PDE2A" 

/function="cGMP-stimulated 3* 
phosphodiesterase* 
/note=*PDE2 family; splice variant 3* 
/codon_start=l 
/product = " PDE 2 A3 ■ 
/protein_id='AAC51 320.1 * 
/db_xref = "PID:g2108O52 ' 
/db_xref= "GI : 2108052* 

/ 1 r ans 1 a t ion = " MGQ ACGHS I LCRSQQ YPAARPAEPRGQOVFLKPDEPPPPPQPCA 
DSL0DALLSLGSV1DISGLQRAVKEALSAVLPRVETVYTYLLDGESQLVCEDPPHELP 
QEGKVREAIISOKRLGCNGLGFSDLPGKPLARLVAPLAPDTQVLVMPLADKEAGAVAA 
VILVHCGQLSDNEEWSLOAVEKHTLVALRRVQVLOORGPREAPRAVONPPEGTAEDQK 
GGAAYTDRDRKILQLCGELYDLDASSLQLKVLQYLQQETRASRCCLLLVSEDNLQLSC 

kvigdkvix;eevsfpltccix;owedkksiolkdltsedvoolosmlgceloamlcvp 

VI SRATDO WALACAFNKLEGDLFTDEDEHVI QHCFHYTSTVLTSTLAFQKEQKLKCE 
CQALLQVAKNLFTHLDDVS VLLQE 1 1 TEARNLSNAE I csvflldonelvakvtdggw 
DDESYETR I PADQGI AGHVATTGOILNI PDAYAHPLFYRGVDDSTGFRTRNI LCFPIK 
NENQEVIGVAELvmiNGPVvTSKFi:EDI,ATArfiIYCGISIAHSLLYKKVNEAOYRSHL 
ANEMMMYHMKVSDDEYTKI.I.HIX^ IQHVAAI DSNFASFTYTPRSLPEDDTSMAI LSMLQ. 

DMNFINNYKIDCPTLARFCLWKKGYRDPPYHr^HAFSVSHFCYLLYKNLELTNYLE 
DIEIFALFISCMCHULDHRGTNNSFOVASKSVLAALYSSEGSVMERHHFAOAIAILNT 



t 



,5' -cyclic nucleotide 
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HGCNI FDHFSRKDYORMLDLMRDI I LATDLAHKLRIFRDLOKMAEVGYDRNNKOHHRL 
LLCLLMTSCDLSIXJTKGWKTTKKJ AEL1 YKEFFSQGDLEKAMGNRPMEMMDREKAYIP 
ELQISFMEHIAMPIYKLLODLFPKAAELYERVASNREHWTKVSHKFTJRGl.PSNNSI.n 
FLDEEYEVPDLDGTRAPINGCCSLDAE * * 
BASE COUNT 902 a 1260 c 1202 g 876 C 

ORIGIN . 

1 cagcagagct ggactggggt gttgagtcca ggctgagtag ggggcagccc actgctcttg 
61 gtccctgtgc ctgctggggg tgccctgcce tgaactccag gcagcgggga' cagggcgagg 
121 tgccacctta gtctggctgg ggaggcggac gatgaggegt gatggggcag gcatgcggcc 
/l 8 1 adtccatcct ctgcaggagc cagcagtacc cggcagcgcg accggctgag ccgcggggcc 
241 agcaggtctt cctcaagccg gacgagccgc cgccgccgcc igcagccatgc gccgacagcc 
301 tgcaggacgc cttgctgagt ctgggctctg tcatcgacat ttcaggcctg caacgtgctg 
' 361 tcaaggaggc cctgtcagct gtgctccccc gagtggaaac tgtctacacc tacctactgg 
421 atggtgagtc ccagctggtg tgtgaggacc ccccacatga gctgccccag gaggggaaag 
481 tccgggaggc tatcatctcc cagaagcggc tgggctgcaa tgggctgggc ttctcagacc 
541 tgccagggaa gcccttggcc aggctggtgg ctccactggc tcctgatacc caagtgctgg 
601 tcatgccgcc agcggacaag gaggctgggg ccgtggcagc "tgtcatcttg gtgcactgtg 
661 gccagctgag tgataatgag gaatggagcc tgcaggcggt ggagaagcat accctggtcg 
721 ccctgcggag ggtgcaggtc ctgcagcagc gcgggcccag ggaggctccc cgagccgtcc 
781 agaacccccc ggaggggacg gcggaagacc agaagggcgg ggcggcgtac accgaccgcg 
841 accgcoagat cctccaoctg tgcggggaec tctacgacct ggatgcctct tccctgcagc 
901 tcaaagtgct ccaataqctg cagcaggaga cccgggcatc ccgctgctgc ctcctgctgg 
961 . tgtcggagga caatctccag ctttcttgca aggtcatcgg agacaaagtg ctcggggaag 
1021 aggtcagctt tcccttgaca ggatgcctgg gccaggtggt ggaagacaag aagtccatcc 
1081 .agctgaagga cctcacctcc gaggatgtac aacagctgca gagcatgttg ggctgtgagc 
1141 tgcaggccat gctctgtgtc cctgtcatca gccgggccac tgaccaggtg gtggccttgg 
1201 cctgcgcctt caacaagcta gaaggagact tgttcaccga cgaggacgag catgtgatcc 
1261 agcactgctt ccactacacc agcaccgtgc tcaccagcac cctggccttc cagaaggaac 
l!J21 agaaactcaa gtgtgagtgc caggctcttc tccaagtggd' aaagaacctc ttcacccacc 
1381 tggatgacgt ctctgtcctg ctccaggaga tcatcacgga' ggccagaaac ctcagcaacg 
1441 cagagatctg ctctgtgttc ctgctggatc agaatgagct. ggtggccaag gtgttcgacg 
^ '1501 ggggcgtggt ggatgatgag agctatgaga tccgcatccc ggccgatcag ggcatcgcgg 
1561 gacacgtggc gaccacgggc cagatcctga acatccctga cgcatatgcc catccgcttt 
1621 tctaccgcgg cgtggacgac agcaccggct tccgcacgcg caacatcctc tgcttcccca 
1681 tcaagaacga gaaccaggag gtcatcggtg tggccgagct ggtgaacaag atcaatgggc 
1741 catggttcag caagttcgac gaggacctgg cgacggcctt ctccatctac tgcggcatca 
1801 gcatcgccca ttctctccta tacaaaaaag tgaatgaggc tcagtatcgc agccacctgg 
1861 ccaatgagat gatgatgtac cacatgaagg tctccgacga tgagtatacc aaacttctcc 
1921 atgatgggat ccagcctgtg gctgccattg actccaattt tgcaagtttc acctataccc 
1981 ctcgttccct gcccgaggat gacacgtcca tggccatcct gagcatgctg caggacatga 
2041 atttcatcaa caactacaaa attgactgcc cgaccctggc ccggttctgt ttgatggtga 
2101 agaagggcta ccgggatccc ccctaccaca actggatgca cgccttttct gtctcccact 
2161 tctgctacct gctctacaag aacctggagc tcaccaacta cctcgaggac atcgagatct 
2221 ttgccttgtt tatttcctgc atgtgtcatg acctggacca cagaggcaca aacaactctt 
2281 tccaggtggc ctcgaaatct gtgctggctg cgctctacag ctctgagggc tccgtcatgg 
2341 agaggcacca ctttgctcag gccatcgcca tcctcaacac ccacggctgc aacatctttg 
2401 atcatttctc ccggaaggac tatcagcgca tgctggatct gatgcgggac atcatcttgg 
2461 ccacagacct ggcccaccat ctccgcatct tcaaggacct ccagaagatg gctgaggtgg 
2521 gctacgaccg aaacaacaag cagcaccaca gacttctcct ctgcctcctc atgacctcct 
2581 gtgacctctc tgaccagacc aagggctgga agactacgag aaagatcgcg gagctgatct 
2641 acaaagaatt cttctcccag ggagacctgg agaaggccat gggcaacagg ccgatggaga 
2701 tgatggaccg ggagaaggcc tatatccctg agctgcaaat cagcttcatg gagcacattg 
2761 caatgcccat ctacaagctg ttgcaggacc tgttccccaa agcggcagag ctgtacgagc 
2821 gcgtggcctc caaccgtgag cactggacca aggtgtccca caagttcacc atccgcggcc 
2881 tcccaagtaa caactcgctg gacttcctgg atgaggagta cgaggtgcct gatctggatg 
2941 gcactagggc ccccatcaat ggctgcr.gr.a gccttgatgc tgagtgatcc cctccaggac 
3001 acr.r.cccr.gc ccaggccacc tcccacagcc ctccactggt ctggccagat gcactgggaa 
3061 cagagccacg ggtcctgggt cctagaccag gacttcctgt gtgaccctgg acaagtacta 
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3121 cctccctggg cctcagc-tt ctcgtctgta taatggaagc aagacttcca acctcacgga ' 
3181 gactttgtaa tttgcttctc tgagagcaca ggggcgacca acgagcagcg ggccctactc 
3241 tgcacctctg accacacctt ggcaagtctt tcccaagcca ttctttgtct gaocagcttg 
3301 atggtttctt cttgccccat ttctgcccca ccagatcttt gctcctctcc ctttgaggac 
3.361. tcccaccctt tgggtctcca ggatcctcat ggaaggggaa ggtgagacat ctgagtgagc 
.3421 agagtgcggc atcttggaaa cagtcctteg ttctgtggga ggactagaaa cagccgcggc 
3481 gaaggccccc tgaggaccac tactatactg atggtgggat tgggacetgg gggatacagg 
3541 ggccccagga agaagctggc cagaggggca gctcagtgct ctgcagagag gggccctggg 
3601 gagaagcagg atgggattga tgggcaggag ggatccccgc actgggagac aggcccaggt 
3661 atgaatgagc cagccatgct tcctcctgec tgtgtgacgc tgggcgagtc tcttcccctg 
3721 tctgggccaa acagggagcg ggtaagacaa cccatgctct aagatccatt ttagatcaat 
3781 gtctaaaata gctctatggc tctgcggagt cccagcagag gctatggaat gtttctgcaa 
3841 ccctaaggca cagagagcca accctgagtg cctcagaggc cccctgagtg ttccccttgg 
3901 cctgagcccc ttacccattc ccgcagcceg tgagagacct agcctcagcc tggcagcgct 
3961 ctcttcaagg ccatatccac ctgtgccctg gggcttggga gaccccatag gccgggactc 
4021 ttgggtcagc ccgccaccgg cttctctctt tttctccgtt tcattctgtg cgcgttgtgg 
4081 ggtgggggag ggggtccacc tgccttacct ttctgagttg cctttagaga gatgcgtttt 
4141 tctaggactc tgtgcaactc tcgtatatgg tcccgtgggc tgaccgcttt gtacatgaga 
4201 ataaatctat ttctttctac caaaaaaaaa aaaaaaaaaa 



NPY 



LOCUS 

DEFINITION 

ACCESSION 

NID 

VERSION 

KEYWORDS 

SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
MEDLINE 
COMMENT 



FEATURES 

source 



mRNA ■ pr i 

(NPY) mRNA, complete cds. 



07-JAN-1995 



mRNA 



gene 



sig_pe?tide 



HUMNPY 551 bp 

Human neuropeptide Y 
K01911 
gl89273 

K01911.1 GI:189273 
neuropeptide Y. t 

Human pheochromocytoma, cDNA to mRNA, clone pNPY3-75. 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Mammalia; 
Eutheria; ' Primates; Catarrhini; Hominidae; Homo. 
1 (bases 1 to 551) 

Minth.C.D., Bloom, S.R., Polak.J.M. and Dixon , J . E . 

Cloning, characterization, and DMA sequence of a human cDNA 

encoding neuropeptide tyrosine 

Proc. Natl. Acad. Sci. U.S.A. 81 (14). 4577-4581 (1984) 
84272678 

Neuropeptide Y (NPY) is one of the most abundant peptides in the 
mammalian nervous system, and its extensive distribution suggests 
neurotransmitter or -modulator role. NPY is also found in some 
chromaffin cells of the adrenal medulla. 

Locat ion/Qual i f iers 

1. .551 

/organism^ 'Homo sapiens" 
/db_xref = " taxon : 9606 ■ 
/tissue_type= "pheochromocytoma " 
/map="7pter-q22" 
<1..551 
/ g ene='NPY" 
/note=-G00-119- 456" 
1. .551 
Ajono="NPY" 
87 . . 1 70 
/gene= "NPY" 
/noie="C00 119 456" 
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CDS ' 87 ...3 80 

M _ /gene='NPY" 
, , • /codon_start=l 

/db_xref = - GDB :G00 - 1 1 9 -456* 
/product = "neuropeptide Y" 
/protein_id= B AAA59944 .1" 
/db_xre£="PID:gl89274* 
/db_xref=-GI : 189274- 

/translation="MLGNKRLGLSGLTLALSLLVCLGALAEAYPSKPDNPGEDAPAED 
MARYYSALRHY I NLITRQRYGKRSSPETLI SDLLMRESTENVPRTRLEDPAMW " 
mat_peptide 171.. 278 

/gene='NPY'' * 
/note='G00-119-456' 
/product= "neuropeptide Y" 
BASE COUNT 131 a 171 c 129 g 120 t 

ORIGIN 51 bp upstream of Rsal site. 

1 accccatccg ctggctctca cccctcggag acgctcgccc i gacagcatag tacttgccgc 
61 dcagccacgc ccgcgcgcca gccaccatgc taggtaacaa gcgactgggg ctgtccggac 
121 tgaccctcgc cctgtccctg ctcgtgtgcc tgggtgcgct ggccgaggcg tacccctcca 
181 agccggacaa cccgggcgag gacgcaccag cggaggacat ggccagatac tactcggcgc 
241 tgcgacacta catcaacctc atcaccaggc agagatatgg aaaacgatcc agcccagaga 
301 cactgatttc agacctcttg atgagagaaa gcacagaaaa tgttcccaga actcggcttg 
361 aagaccctgc aatgtggtga tgggaaatga gacttgctct ctggcctttt cctattttca 
421 gcccatattt catcgtgtaa aacgagaatc cacccatcct accaatgcat gcagccactg 
481 tgctgaattc tgcaatgttt tcctttgtca tcattgtata tatgtgtgtt taaataaagt 
541 atcatgcatt c 
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5. NPY Y1 Receptor 



LOCUS 

DEFINITION 

ACCESSION 

KID. 

VERSION 

KEYWORDS 

SOURCE I 
i 

ORGANISM 



REFERENCE 
AUTHORS 
TITLE 
JOURNAL 

FEATURES 

source 



PAT . 



17-0CT-1995 



I 



CDS 



A264 81 2624 bp mRNA 

Human NPY receptor Yl gene cDNA. 
A26481 
gl2<7452 

A26481.1 GI:1247452 



human. 

Homo sapiens ' 

Eukaryota; Metazoa; Chordata; Vertebrata,- Mammal ia; » Eutheria; 
Primates; Catarrhini; Hominidae; Homo. 
1 (bases 1 to 2624) 

HUMAN NEUROPEPTIDE Y-Yl RECEPTOR 
Patent: WO 9309227-A 3 13-MAY-1993; 

Locat i on/Qua li fiers 

1..2624 

/organism="Homo sapiens" 
/db_xref = • taxon : 9606 ■ 
152.. 1306 1 
/codon_start=l 

/product* 'neuropeptide Y Yl receptor'" 

/protein_id="CAA01819.1" 

/db_xref«"PID:e205126" 

/db_xref*"PID:gl247453" • 

/db_xref="GI:1247453" 

»..«.. a • 

/db_xre£="SWiss-PR0T:P25929" 

/ 1 rans 1 a t i on * " MNSTLFSQVENHSVHSNPSEKNAOLLAFENDDCHLPLAMIFTLA 
LAYGAVI I LGVSGNLAL 1 1 1 1 LKQKEMRNVTNILI VNLSFSDLLVAIMCLPFTFVYTL 
MDHWVFGEAMCKLNpFVQCVSITVSI FSLVLIAVERHQLI INPRGWRPNNRHAYVGIA 
VI WVLAVAS S LPF LI YQVMTDE PFQNVTLDAYKDKYVCFDQFPSDSH RLS YTTLLltVL 
QYFGPU:FIFICYFKIYIRLKRJ*NNMMDK1^ 

LPLTI FNTVFDWNHQI I ATCNHNLLFLLCHLTAMI STCVNPI FYGF LNKNFQRDLQFF 
FW"CDFRSRDDDYET I AMSTMHTDVSKTSLKQASPVAPKKI.NINNDDNEKI " 



BASE COUNT 
ORIGIN 

1 attgttcagt tcaagggaat 
61 gggaataaga ataagctgaa 
121 aaaataatct ataacaacca 
181 aaatcattca gtccactcta 
241 tgatgattgt catctgccct 
301 gatcattctt ggtgtctctg 
361 gatgagaaat gttaccaaca 
421 catcatgtgt ctccccttta 
481 ggcgatgtgt aagttgaatc 
541 tctggttctc attgctgtgg 
601 aaataataga catgcttatg 
661 tttgcctttc ctgatctacc 
721 tgcgtacaaa gacaaatacg 
781 ttataccact ctcctcttgg 
841 ctacttcaag atatatatac 
901 caataagtac aggtccagtg 
961 agcatttgca gtctgctggc 
1021 tcagatcatt gciacctgca 



791 a 479 c 473 g 878 t 



gaagaattca 
cagttgacct 
aaccaatcaa 
at ttctcaga 
tggccatgat 
gaaacctggc 
tcctgattgt 
catttgtcta 
cttctgtgca 
aacgacatca 
taggtattgc 
aagtaatgac 
tgtgctttga 
tgctgcagta 
gcctaaaaag 
aaaccaaaag 
tccctcttac 
accacaatct 



gaataatttt 
gctttgaaga 
aatgaattca 
gaagaatgcc 
atttacctta 
cttgatcata 
gaacctttcc 
cacattaatg 
atgtgtttca 
gctgataatc 
tgtgatttgg 
tgatgagccg 
tcaatttcca 
ttttggtcca 
gagaaacaac 
aatcaatatc 
catctttaac 
gtLattcctg 



3 others 

ggtaaatgga 
aacatactgt 
acottatttt 
cagcttctgg 
gctcttgctt 
atcatcttga 
ttctcagact 
gaccactggg 
atcactgtgt 
aaccctcgag 
gtcct tgctg 
t tccaaaatg 
tcggactctc 
ctttgtttta 
acgatggaca 
atgctgctct 
actgtgtttg 
ctctgccacc 



ttccaatatc 
ccatttgtct 
cccaggttga 
cttttgaaaa 
atggagctgt 
aacaaaagga 
tgcttgttgc 
tctttggtga 
ccattttctc 
ggtggagacc 
tggcttcttc 
taacacttga 
ataggttgtc 
tatttatttg 
agatgagaga 
ccattgtggt 
attggaotca 
tcacagcaat 
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1081 gatatccacc tgtgtcaacc ccatatttta tgggttcctg aacaaaaact tccagagaga 

1141 cttgcagttc ttcttcaact tttgtgactt ccggtctcgg gatgatgatt atgaaacaat 

1201 agccatgccc acgatgcaca cagatgtttc ciaaaacttct ttgaagcaag caagcccagt 

1261 cgcatttaaa aaaatcaaca acaatgatga taatgaaaaa ^atctgaaact acttatagcc 

1321 tatggtcccg gatgacatct gtttaaaaac aagcacaacc tgcaacatac tttgattacc 

i 

1381 tgttctccca aggaatgggg ttgaaatcat ttgaaaatga- ctaagattt t cttgtcttgc 
1441 ttttctactg cttttgttgt agtgtcataa ttacatttgg aacoaaaggt gtgggctttg 
1501 gggtcttctg gaaatagttt tgaccagaca tctttgaagt gctttttgtg aatttatgca 
1561 tataatataa agacttctac actgtactta ttggaatgaa atttctttaa agtattacga 
1j621 tnnnctgact tcagaagtac ctgccatcca atacggtcat tagattgggt catcttgatt 
1681 agattagatt agattagatt gtcaacagat tgggccatcc fctactttatg acaggcatca 
i741 ttttagtgtg ttacaatagt aacagtacgc aaaagcagca ttcaggagcc gaaagatagt 
1801 cttgaagtca ttcagaagtg gtttgaggtt tctgtttttt ggtggttttt gtttgttttt 
1861 tttttttttc accttaaggg aggctttcat ttcctcccga ctgattgtca cttaaatcaa 
1921 aatttaaaaa tgaataaaaa gacatacttc tcagctgcaa atettatgga gaattgggca 
1981 cccacaggaa tgaagagaga aagcagctcc ccaacttcaa aaccattttg gtacctgaca 
2041 acaagagcat tttagagtaa ttaatttaat aaagtaaatt agtattgctg caaatagcta 
2101 aattatattt atttgaattg atggtcaaga gattttccat .tttttttaca gactgttqag 
-2161 tgtttgtcaa gcttctggtc taatatgtac tcgaaagact ttccgcttac aatttgtaga 
2221 aacacaaata tcgttttcca tacagcagtg cctatatagt gactgatttt aactttcaat 
2281 gtccatcttt caaacgaogt aacaccaacg tacaatgtta aaggaatatt cactttacct 
2341 agcagggaaa aatacaaaaa aactgcagat acctcatata gcccatttta acttgtataa 
2401 actgtgtgac ttgtggcgtc ttataaataa tgcactgtaa agattactga atagttgtgt 
2461 catgttaatg tgcctaattt catgtatctt gtaaicatga ttgagcctca gaatcatttg 
2521 .gagaaactat attttaaaga acaagacata cttcaatgta ttatacagat aaagtattac 
2581 atgtgtttga ttttaaaagg gcggacattt tattaaaatc aagg 



NPY Y2 Receptor 



' LOCUS HSU3626S 1200 bp' mRNA PRI 14-NOV-199S 

\efINITION Human neuropeptide Y/peptide YY Y2 recepto'r mRNA, complete cds. 

ACCESSION U36269 

NID gl063633 

VERSION U36269.1 GI: 1063633 

KEYWORDS 

SOURCE Human. 

ORGANISM Homo sapiens 

Eukaryota; Metazoa; Chorda ta; Craniata; Vertebrate; Mammalia ; 
Eutheria; Primates; Catarrhini; Hominidae; Homo. 
REFERENCE 1 (bases 1 to 120C) 

AUTHORS Gerald, C, Walker , M.W. ,, Vaysse.P.J., He, C . ,■ Branchek J. A. and 
Weinshank, R. L. 

TITLE Expression cloning and pharmacological characterization of a human 

hippocampal neuropeptide Y/peptide YY Y2 receptor subtype 
JOURNAL J. Biol. Chem. 270 (45). 2675B-26761 (1995) 
MEDLINE 96070760 
REFERENCE 2 (bases 1 to 1200) 
AUTHORS Gerald.C.A. 
TITLE Direct Submission 

JOURNAL Submitted ( 13 -SEP- 1995 ) Christophe A. Gerald, Synaptic 

Pharmaceutical Corporation, Molecular Biology, 215 College Hoad, 
Paramus, NJ 07652, USA 
FEATURES Location/Ouali tiers 

source 1 . . 1200 

/organism- 'Homo sapiens" 
/db_xref = " taxor. : 9606" 
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/clone='hhY2" 

i„ /cissue_type= 'br,ain hippocampus* 

, ( , /cev_stage= "adult" 

S'UTR 1..20 
'CDS 21.. ,1166 

/note= "NPY/PYY Y2 receptor" 
/codon_start=l 

/product= "neuropeptide Y/peptide YY Y2 receptor" 
/protein_id= "AAC50281 . 1 
/db_xref=-PID:glOG3634" 
/db_xre£= "CI: 10*63634" 
, / 1 r ans 1 a t ion= * MG P I GAEADENCyrVEEMKVEOYGPOTTPRGELVPDPEPELIDST 
KLI EVQVVLI LAYCSI I LLGVIGNSLVIHWI KFKSMRTVTNFFI ANLAVADLLVNTL ' 
C L PFTLT YTLMGE WKMG PVLCH LVP Y AQG L A VQVST I T LTV I A L DR H R C I VYH LE S K I 
SKRISFLI IGLAWGISALLASPLAIFREYSL3 EIIPDFEIVACTEKWPGEEKS1 YGTV 
VSLSSLLILYVLPLGIISFSYTRIWSKLKNHVSPGAANDHYHQRROKTTKMLVC^V^ 
FAVSWLPLHAFQLAVDIDSQVLDLKEYKLI FTVFHI I AMCSTFANPLLYGWMNSNYRK 
AFLSAFRCEORLDAIHSEVSVTFKAKKNLEVRKNSGPNDSFTEATNV" 
3'UTR 11 64.. 1200 

BASE COUNT 292 a 295 c 299 g '314 t 

ORIGIN ( 

1 caagtggacc tgtactgaaa atgggtccaa taggtgcaga ggctgatgag aaccagacag 
€1 tggaagaaat gaaggtggaa caatacgggc cacaaacaac tcctagaggt gaactggtcc 
121 ctgaccctga gccagagctt atagatagta ccaagctgat tgaggtacaa gttgttctca 
lei tattggccta ctgctccatc atcttgcttg gggtaattgg caactccttg gtgatccatg 
241 tggtgatcaa attcaagagc atgcgcacag taaccaactt tttcattgcc aatctggctg 
3C1 tggcagatct tttggtgaac actctgtgtc taccgttcac tcttacctat accttaatgg 
361 gggagtggaa aatgggtcct gtcctgtgcc acctggtgcc ctatgcccag ggcctggcag 
421 tacaagtatc cacaatcacc ttgacagtaa ttgccctgga ccggcacagg tgcatcgtct 
461 accacctage gagcaagatc tccaagcgaa tcagcttcct gattattggc ttggcctggg 
541 gcatcagtgc cctgctggca agtcccctgg ccatcttccg ggagtattcg ctgattgaga 
6G1 tcatcccgga ctttgagatt gtggcctgta ctgaaaagtg gcctggcgag gagaagagca 
661 tctatggcac tgtctatagt ctttcttccf tgttgatctt gtatgttttg cctctgggca 
721 ttatatcatt ttcctacact cgcatttgga gtaaattgaa. gaaccatgtc agtcctggag 
781 ctgcaaatga ccactaccat cagcgaaggc aaaaaaccac caaaatgctg gtgtgtgtgg 
841 tggtggtgtt tgcggtcagc tggctgcctc tccatgcdtt ccagcttgcc gttgacattg 
901 acagccaggt cctggacctg aaggagtaca aactcatctt cacagtgttc cacatcatcg 
961 ccatgtgctc cacttttgcc aatccccttc tctatggctg gatgaacagc aactacagaa 
1021 aggctttcct ctcggccttc cgctgtgagc agcggttgga tgccattcac tctgaggtgt 
1081 ccgtgacatt caaggctaaa aagaacctgg aggtcagaaa gaacagtggc cccaatgact 
1141 ctttcacaga ggctaccaat gtctaaggaa gctgtggtgt gaaaatgtat ggatgaattc 

7. NPY Y5 Receptor 

LOCUS HSU66275 1370 bp mRNA prj 18-OCT-J996 

DEFINITION Human neuropeptide Y5 receptor (NPYR5) mRNA, complete cds. 

ACCESSION U66275 

NID gl620655 

VERSION U66275.1 GI: 1620655 

KEYWORDS 

SOURCE human. 

ORGAN Z SM Homo sapiens 

Eukaryota; Metazoa; Chordar.a; Craniata; Vertebrata; Mammalia; 
Eutheria; Primates; Catarrhini; Hominicae; Homo. 
REFERENCE 1 (bases 1 to 1370) 
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AUTHORS Hu.Y., Bl oomquist , B .T. , Corn f i e3 d , L . J . , DeCarrlL.B., 

Flores-Ri veros, J.R. , Friedman, L., Jiang, P., Lewis-Higgi ns , L . , 
Sadlowski , Y . , Schaefer.J., Velazquez, N. and McCaleb,M.L. 

TITLE' Identification of a novel hypothalamic neuropeptide Y receptor 
associated wich feeding behavior 

JOURNAL J . Biol. Chem. 271 (42), 76315-26319 (1996) 

MEDLINE 96421636 
REFERENCE 2 (bases 1 to 1370) ( ' , 

AUTHORS Hu,Y., Bl oomquist , B.T. , Cornfield, L . J . , DeCarr , \ . B. , , , 

i Flores-Riveros, J.R. , Friedman, L., Jiang, P., Lewis-Higgiiis , L. , 

Sadlowski ,Y. , Schaefer,J., Velazquez, N. an^ McCaleb.M.L. 

TITLE Direct Submission 

JOURNAL Submitted ( 06-AUG- 1996 ) Metabolic Disorders, Bayer Corporation, 400 
Morgan Lane, West Haven, CT 06516, USA ' ( 
FEATURES Location/Qualifiers 
source 1 . .1370 

/organism* "Homo sapiens" 

/db_xref =* t axon : 9606 ' ♦ 
gene 18. .1355 

/gene=*NPYR5" 
CDS 18.. 1355 

/gene=tNPYR5" 

/function="G protein-coupled receptor' 
/codon_start=l 
• /product* 'neuropeptide Y5 receptor* 

/protein_id="AAC50741 .1* 

/db_xref="PID:gl620656' 1 
/db_xref="GI: 1620656* 1 

/ 1 r ans 1 a t ion* • MD LE LDE YYNKT LATENNT AATRNSDF PVWDDYK SSVDDLQ Y FL 
IGLYTFVSLLGFMGNLLI LMAU*KKRNdKTTVNFLIGNLAFSDI LWLFCSPFTLTSV 
LLDQWMFGKVMCHIMPFLQCVSVLVSTL1 LISIAI VRYHM1KHPISNNLTANHGYFL1 
ATVWTLGFAICSPLPVFHSLVELQETFGSALLSSRYLCVESWPSDSYTIIAFTISLLL^ 
0Y I LPLVCLTVSHTSVCRSI SCGLSNKENRLEENEMINLTLHPSKKSGPQVKLSG^HK 
WSYSFIKKHRRRYSKKTACVXPAPERPSOENHSRI LPENFGSVRSQLSSSSKFI PGVP 
TCFEIKPEENSDVHELRVKRS\rTRIKKRSRSVFYRLTILILVTAVSWMPLHLFHVVTD 
FTTONXISI^HFKLWCICHLLGMMSCCLNPILYGFIJWGIKAIJLVSLIHCLHM* 

BASE COUNT 392 a 263 c 257 g 458 t 

ORIGIN 

1 ccaagcagga ctataatatg gatttagagc tcgacgagta ttataacaag 
61 cagagaataa tactgctgcc actcggaatt ctgatttccc agtctgggat 
121 gcagtgtaga tgacttacag tattttctga ttgggctcta tacatttgta 
181 gctttatggg gaatctactt attttaatgg ctctcatgaa aaagcgtaat 
241 cggtaaactt cctcataggc aatctggcct tttctgatat cttggttgtg 
301 cacctttcac actgacgtct gtcttgctgg atcagtggat gtttggcaaa 
361 atattatgcc ttttcttcaa tgtgtgtcag ttttggtttc aactttaatt 
421 ttgccattgt caggtatcat atgataaaac atcccatatc taataattta 
481 atggctactt tctgatagct actgtctgga cactaggttt tgccatctgt 
541 cagtgtttca cagtcttgtg gaacttcaag aaacatttgg ttcagcattg 
601 ggtatttatg tgttgagtca tggccatctg attcatacag aattgccttt 
661 tattgctagt tcagtatatt ctgcccttag tttgtcttac tgtaagtcat 
721 gcagaagtat aagctgtgga ttgtccaaca aagaaaacag acttgaagaa 
781 tcaacttaac tcttcatcca tccaaaaaga gtgggcctca ggtgaaactc 
841 ataaatggag ttattcattc atcaoaaooc acagaagaag atatagcaag 
901 gtgtgttacc tgctccagaa agaccttctc aagagaacca ctccagaata 
961 actttggctc tgtaagaagt cagctctct: catccagtaa gttcatacca 
1021 cttgctttga gataaaacct gaagaaaatt cagatgttca tgaattgaga 
1081 ctgttacaag aataaaaaag agatctcgaa gtgttttcta cagactgacc 
3141 cagtatttgc tgttagttgg atgccaciac accttticca tgtggtaact 



acacttgcca 
gactataaaa 
agtcttcttg 
cagaagacta 
ctgttttgct 
gtcotgtgcc 
ttaatatcaa 
acagcaaacc 
tctccccttc 
engage age a 
actatctctt 
acaagtgtct 
aatgagatga 
tctggcagcc 
aogacagcat 
cttccagaaa 
ggggtcccca 
gtaaaacgtt 
atactgatat 
gattttaatg 



101 



EP1 097 719 A1 



1201 acaatcttat ttcaaatagg catttcaagt tggtgtattg catttgtcat ctgttgggca 
1261 tgatgtcctc ttgtcttaat ccaattctat atgggtttct taataatggg atcaaagctg 
1321 atttagtgtc ccttatacac tgtct t tcata tgtaataatt ctcactgttt 



8. 



VIP 



L0ClJS . VIP 1511 bp nJWA pri 19-MAR-1999 

DEFINITION Homo sapiens vasoactive intestinal pepti'de (VIP) mRNA. 
ACCESSION NM_003381 
g4507896 

NM_003381.1 GI:4507896 



NID 

VERSION 
KEYWORDS 
SOURCE 

ORGANISM 



REFERENCE 
AUTHORS, 

TITLE 

JOURNAL 
MEDLINE 
COMMENT 



FEATURES '"' 
source 



gene 



human . 

Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Mammalia; 
Eutberia, Primates; Catarrhini; Hominidae; Homo. 
1 (bases 1 to 1511) 

DeLamarter.J.F.. Buell.G.N., Kewoshima, E . , ' Polak, J . M . and 
Bloom, S.R. 

vasoactive intestinal peptide: expression of the prohormone in 
bacterial cells 

Peptides 6 Suppl 1, 95-102 (1985) 
86016352 

REFSEQ: This reference sequence was derived fromM36634. 
PROVISIONAL RefSeq: This is a provisional reference sequence record 
that has not yet been subject to human review. The final curated 
reference sequence record may be somewhat different from this one. 
• Location/Qualifiers 1 •' 

/organism= 'Homo sapiens" 

/db>ref ="taxon:9606 B -J , • 

/map='6q24-q27" • 

/tissue_type= 'pancreatic tumor" 
1..1511 
/gene="VIP" 
/db_xref --MIM: 192320 " 
/db_xref="LocusID:7432 ' 
67. .129 

/product=-vasoactive intestinal peptide" 
67. .579 
/gene= "VIP" 
/codon_start«l 

/ product = "vasoactive intestinal peptide" 
/protein_id="NP_003372 . 1" 
/db_xref ="PID :g4 507897- 
/db_xref ="GI : 4507897" 

/ 1 r ansl a t i on = - MDTRWKAQLLVLLTLLSVLFSQTSAWPL VRAPSALRLGDR I PFE 
GANEPDQVSLKEDIDMLONALAENDTPYYDVSRNARHADGWTSDFSKLLGQLSAKKY 
LESLMGKRVSSNI SEDPVPVKRHSDAVFTDNYTRLRKQMAVKKYLNSII.NGKRSSEGE 
SPDFPEELEK" 
mat_peptide 307.. 387 

/product* 'vasoactive intestinal peptide" 
met_peptidc 439.. 522 

/products vasoactive intestinal peptide' 
poiyA_signal 1326.. 1331 



sig_peptide 



CDS 



base count 



541 a 



255 c 



276 



439 t 
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ORIGIN 



1 ggtcagctcc aaaacaatcc ggaacggcca gctccggggg agcacgactg ggcgagaggc 
61 acagaaatgg acaccagaaa taaggcccag ctccttgtgc tcctgactct tctcagtgtg 
..121. ctcttctcac agacctcggc atggcctctt tacagggcac cttctgctct caggctgggt 
, 181 gacagaatac cctttgaggg agcaaatgaa cctgatcaag tttcattaaa agaagacatt 
241 gacatgttgc aaaatgcatt agctgaaaat gacacaccct attatgatgt atccagaaat 
301 gccaggcatg ctgatggagt tttcaccagt gacttcagta aoctcttggg tcaactttct 
361 gccaaaaagt accttgagtc tcttatggga aaacgtgtta gcagtaacat ctcageagac 
421 cctgtaccag tcaaacgtca ctcagatgca gtcttcactg acaactatac ccgccttage 
481 aaacaaatgg ctgtaaagaa atatttgaac tcaattctga atggaaagag gagcagtgag 
541 ggagaatctc ccgactttcc agaagagtta gaaaaacgac gaaaaagacc tLtggagcaa 
601 agctgatgac aacttcccag tgaattcttg aaggaaaatg atacgcaaca taattaaatt 
661 ttagattcta cataagtaat tcaagaaaac aacttcaata tccaaaccaa anaaaaatat 
721 tgtgttgtga atgttgtgat gtattctagc taatgtaata actgtgaagt ttacattgta 
781 aatagtattt gagagttcta aattttgtct ttaactcata aaaagcctgc aatttcatat 
841 gctgtata'tc ctttctaaca aaaaaatata ttttaatgat oagtaatgct aggtcaatcc 
901 aattatatga gacgtttttg gaagagtagt aatagagcaa aattgatgtg tttatttata 
961 gagtgtactt aactattcag gagagtagaa cagataatca gtgtgtctaa atttgaatgt 
1021 .taagcagatg gaatgctgtg tcaaataaac ctcaaaatgt c'taagatagt aacaatgaag 
1081 ataaaaagac attcttccaa aaagattttc agaaaatatt atgtgtttcc atattttata 
1141 ggcaaccttt atttttaatg gtgttttaaa aaatctcaa,a tttggattgc taatcaccaa 
1201 aggctctctc ctgatagtct ttcagttaag gagaacga.cc cctgcttctg acactgaaac 
1261 ttccctttct gcttgtgtta agtatgtgta aaatgtgaag tgaatgaaac actcagttgt 
1321 tcaataataa atatttttgc cataatgact cagaatattg ctttggtcac atgagcttcc 
1381 ttctgtgaaa tacattttgg agacacaact attcttccaa aataatttta agaaatcaaa 
1441 gagagaaaat aaagaccttg cttatgattg cagataaaaa aaaaaaaaaa aaaaaaaaaa 
IS 01 aaaaaaaaaa a 



9. VPAC1 Receptor 



LOCUS 

DEFINITION 

ACCESSION 

NID 

VERSION 
KEYWORDS 
SOURCE 
ORGANISM 



REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
MEDLINE 
COMMENT 



FEATURES 

source 



VIP ' 1511 bp mRNA PRI 19-MAR-1999 

Homo sapiens vasoactive intestinal peptide (VIP) mRNA. 
NM_003381 
g4507896 

NM_0O3381.1 GI:4507896 
human. 

Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Mammalia; 
Eutheria; Primates; Catarrhini; Hominidae; Homo. 
1 (bases 1 to 1531) 

DeLamarter, J .F. , Buell.G.N., Kawashima , E. , Polak,J.M. and 
Bloom, S.R. 

Vasoactive intestinal peptide: expression of the prohormone in 
bacterial cells 

Peptides 6 Suppl 1, 95-102 (1985) 
86016352 

REFSEQ : This reference sequence was derived from M36634. 
PROVISIONAL RefSeq: This is a provisional refeience sequence record 
that has not yet been subject to human review. The final curated 
reference sequence record may be somewhat different from this one. 
Location/ Qualifiers 
1 . .1511 

/organism^ 'Homo sapiens' 
/db_x re f = " t axon : 9 606 " 
/map s "6q24-q27" 
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/tissue__type= "pancrea:ic tumor* 
sene 1. -1511 1 

/gene= " VI ?■ 

/db_xref= "KIM: 192320" 

/db_xre£="LocusID:7432" S >»' 

sig^peptide 67.. 129 

/product= "vasoactive intestinal peptide" 
CDS 67.. 579 

/gene="VlP" ' 
I /codon_start=l ' 

1 /product= "vasoactive intestinal peptide" 

, /protein_ic="NP_003372. 1" 1 

/db_xrer>"PID:g4507697** 1 

/db__xre£="GI:4507897" 

/ 1 r an s 1 a t i on = " MDTRNKAQL LVL LTLLS VLFSQTS AWPLYRA PS ALRLGDR I PFE 
GANE FDQVSLKEDI DMl^NALAENDTP Y YD VSR^AJUi ADGVTTSDr SK LLGQ LSAKXY 
LESLMGKKVSSNI SEDPVPVKRKSDAVFTDNYTRLRKQMAVKKYLNS I LNGKRSSEGE 
SPDFPEELEK" 
mat_peptide 307.. 387 

» 

/product = "vasoactive intestinal peptide* 
mat_j>eptide 439.. 522 

/product^ "vasoactive intestinal peptide." 
polyA_signal 1326.. 1331 
BASE COUNT 541 a 255 c 276 g. 439 t 

ORIGIN 

1 .ggtcagctcc aaaacaatcc ggaacggcca gctccggggg agcacgactg ggcgagaggc 
61 acagaaatgg acaccagaaa taaggcccag ctccttgtgc tcctgactcL tctcagtgtg 
121 ctcttctcac agacttcggc atggcctctt tacagggcac cttctgctcn caggttgggt 
,181 gacagaatac cctttgaggg agcaaatgaa cctgatcaag tttcattaaa agaagacatt 
241 gacatgttgc aaaatgcatt agctgaaaa't gacacaccct" attatgatgt atccagaaat 
301 gccaggcatg ctgatggagt tttcaccagt gact tcagta" aactcttggg tcaactttct 
361 gccaaaaagt accttgagtc tcttatggga aaacgtgtta. gcagtaacat ctcagaagac 
\ 421 cctgtaccag tcaaacgtca ctcagatgca gtcttcactg acaactatac ccgccttaga 

481 aaacaaatgg ctgtaaagaa atatttgaac tcaattctga atggaaagag gagcagtgag 
541 ggagaatctc ccgactttcc agaagagtta gaaaaatgat gaaaaagacc tttggagcaa * 
601 agctgatgac aacttcccag tgaattc'ttg aaggaaaatg atacgcaaca taattaaatt 
661 ttagattcte cataagtaat tcaagaaaac aacttcaata tccaaaccaa ataaaaatat 
721 tgtgttgtga atgttgtgat gtattctagc taatgtaata actgtgaagt ttacattgta 
781 aatagtattt gagagttcta aattttgtct ttaactcata aaaagcctgc aatttcatat 
841 gctgtatatc ctttctaaca aaaaaatata ttttaatgat aagtaatgct aggttaatcc 
901 aattatatga gacgtttttg gaagagtagt aatagagcaa aattgatgtg tttatttata 
961 gagtgtactt aactattcag gagagtagaa cagataatca gtgtgtctaa atttgaatgt 
1021 taagcagatg gaatgctgtg ttaaataaac ctcaaaatgt ctaagatagt aacaatgaag 
10ei ataaaaagac attcttccaa aaagattttc agaaaatatt a'tgtgtttcc atattttata 
1141 ggcaaccttt atttttaatg gtgttttaaa aaatctcaaa tttggattgc taatcaccaa 
1201 aggctctctc ctgatagtct ttcagttaag gagaacgacc cctgcttctg acactgaaac 
1261 ttccctttct gcttgtgtta agtatgtgta aaatgtgaag tgaatgaaac actcagttgt 
1321 tcaataataa atatttttgc cataatgact cagaatattg ctttggtcat atgagcttcc 
1361 ttctgtgaaa tacattttgg agacacaact atttttccaa aataatttta agaaatcaaa 
1441 gagagaaaat aaagaccttg cttatgattg cagataaaaa aaaaaaaaaa aaaaaaaaaa 
1501 aaaaaaaaaa a 



10. VP AC2 Receptor 



LOCUS HUMKVRP 1640 bp rnRNA pri 16-FEB-1995 

DEFINITION Human helodermin preferring VIP receptor (V1P2/PACAP receptor)' 



104 



EP1 097 719 A1 



mRNA, complete cds . 
ACCESSION L36566 
NID g550477 

VERSION, L36566.1 GI:550477 * » 

KEYWORDS PACAP receptor; VIP receptor; helodermin -preferring VIP receptor. 
SOURCE Homo sapiens cDNA to mRNA.' 

ORGANISM Homo sapiens 

Eukaryota; Metazoa; Chorda ta; Craniata; Vertebrata; Mammalia; 

Eutheria; Primates; Catarrhini; Hominicae; , Homo. 
REFERENCE ' 1 (bases 1 to 1640) ■ 

' J 
AUTHORS Svoboda.M., Tastenoy,M., Van Rampelbergh, J . , Goossens, J . F . , Do 

Neef.P.. Waelbroeck, M. and Robberecht , P . 

TITLE Molecular cloning end functional characterization of a human VIP 

receptor from SUP-Ti lymphoblasts 

JOURNAL Biochem. Biophys. Res. Commun. 205 (3), 1617-1624 (1994) 

MEDLINE 95110300 

features Loca t ion/Qual i f iers 

source 1 . .1640 < , 

/organ ism= 'Homo sapiens* 

/db_xre f = " taxon : 9606 ' 

/cell_line="SUP Tl lymphoblasf . 

/clone_Uib="lajhda ZAP II* 

sic_peptide 163.. 231 

/note= "putative; putative* 

CDS , 163.. 1479 

/note= "human VIP2 receptor was previously called 

* he lodermin- preferring VIP receptor'; transmembrane 

, domains are located at positions: *637-696; 772-844; 

880-948, : 1003-1071; 1147-1209; 1^43 -1302 .; Potential 

glycosylation sites are loca'ted at :334-336; 424-426; 

436-438.' 

/codon_start=l 

/functions* VIP and PACAP receptor" ^ 

/protein_id="AAC37569 . 1 " 

/db_xref="PID:g550478" 

/db_xref="GI:550478" 

/translation- "MRTLLPPALLTCWLLAPVNSIHPECRFHLEIQEEETKCTELLRS 
0/TEKHKACSGVWDN!TCWRPA>A/GETVTVPCPKWSNFYSKA SKNCTSDGWSETF 
PDFVDACGY SD P EDESK I TFT I LVKA I YTLGY S VS LMS L ATG SI I LCLFRKLHCTRNY 
IHI^FLSFILRAISVLWDDVLYSSSGTLHCPC)OPSSVA^KLSLVFI^YCIMANFF 
WL L VEGL YL HT L L VAML P PRRCF LAY LL I GWG L PTVC I G AWT AAR LY L EDTGCWDTND 
HSVPWWVIRI PI LI SI I VNFVLFI SI 1RILLQKLTSPDVGGNDQSQYKRLAKSTLLLI 
PLFGVHY>fVTAVFPISISSKYQILFELCLGSFO/^WAVLYCFLNSEVOjCELKRKWRS 
RC PT P S ASRDY R VCGS S F SHNGSEGA LQFH RAS RAQS F LQTETS VI " 
mat_peptide 232 . . 1476 

/function- "VIP and PACAP receptor" 
352 t 

gcgctcggct acagctgcgg ggcccgaggt 
aggcggcgga acccggggga cctaggacgg 
gctgagctcg ggatgcggac gctgctgcct 
cccgtgaaca gcattcaccc agaatgccga 
aaatgtacag agcttctgag gtctcaaaca 
gacaacatca cgtgctggcg gcctgccaat 
aaagtcttca gcaattttta cagcaaagca 
ggatggtcag agacgttccc agatttcgtc 
gagagcaaga tcacgtttta tattctggty- 
tctctgatgt ctcttgcaac aggaagcata 



BASE COUNT 315 a 512 C 461 g 

ORIGIN 

1 cgggacgagg gggcggcccc cgcgctcggg 

61 ctccgcgcac tcgctcccgg cccatgctgg 

121 aggcggcggg cgctgggcgg cccccggcac 

181 cccgcgctgc tgacctgctg gctgctcgcc 

241 tttcatctgg aaatacagga ggaagaaaca 

301 gaaaaacaca aagcctgcag tggcgtctgg 

361 gtgggagaga ccgtcacggt gccctgccca 

4 21 ggaaacataa gcaaaaactg tacgagtgac 

4 81 gatgcctgtg gctacagcga cccggaggat 

541 aaggccattt ataccctggg ctacagtgtc 
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601 attctgtgcc tcttcaggaa gccgcactgc accaggaact acatccacct gaacctgttc 
661 ctgtccttca ccctgagagc catctcagtg ctggtcaagg acgacgttct ctactccagc 
721 tctggcaoet tgcactgccc tgaccagcca tcctcctggg tgggctgcaa gctgagcctg 
781 gtct;tcctgp agtactgcat cacggccaac ttcttctggc tgctggtgga ggggctctac 
841 ctccacaccc tcctggtggc catgctcccc cctagaaggt gcttcctggc ctacctcctg 
9<h atcggatggg gcctccccac cgtctgcatc ggtgcatgga ctgcggccag gctctactta 
961 gaagacaccg gttgctggga tacaaacgac cacagtgtgc cctggtgggt catacgaata 
1021 ccgattttaa tttccatcat cgtcaatttt gtccttttca ttagtactat acgaattttg 
1081 ctgcagaagt caacaccccc agatgtcggc ggcaacgacc agtctcagta caagaggctg 
1141 gccaagtcca cgctcctgct tatcccgctg ttcggcgtcc actacatggt gtttgccgtg 
1201 tttcccatca gcatctcctc caaataccag atactgtttg agctgtgcct cgggtcgttc 
1261 cagggcctgg tggtggccgt cctctactgt ctcccgaaca gtgaggtgca gtgcgagctg 
1321 aagcgaaaat ggcgaagccg gtgcccgacc ccgtccgcga gccgggatta cagggtctgc 
1381 ggttcctcct cctcccacaa cggctcggag ggcgccctgc agttccaccg cgcgtcccga 
1441 gcccagtcct tcctgcaaac ggagacctcg gtcatccagc cccacccctg cctgtcggac 
1501 gcggcgggaggcccacggtt cggggcctct gcggggctga gacgccggct tcctccttcc 
1561 agatgcccga gcaccgtgtc gggcaggtca gcgcggtcct gactccgcca agccggctgt 
1621 ccactaaacc ccatacctgg . 



Claims 



1 . A pharmaceutical compositiorrfor use (or when in use) in the treatment of FSD, preferably FSAD; the pharmaceu- 
,cal composition comprising an agent capable of potentiating cAMP in the sexual genitalia of a female suffering 
from FSD, preferably FSAD; where.n the agent is optionally admixed with a pharmaceutical* acceptable carrier 
diluent or excipient; and wherein said agent is an inhibitor of NEP EC 3.4.24.11 or I: NEP. 

2 " diC" t0 C,aim 1 Wh6rein the " ent ls " a ' mediator of ^ <•* vagihal br 

3. A pharmaceutical composition according to claim 1 or claim 2 wherein the composition is for oral administration. 

4. A pharmaceutical composition according to any one of claims 1 to 3 wherein the said cAMP is endogenous cAMP. 

5. A pharmaceutical composition according to any one of claims 1 to 4' wherein the composition is applied before or 
during sexual stimulation. 

6. Use of an agent In the manufacture of a medicament for the treatment of FSD, preferably FSAD: wherein the agent 
is capable of potentiating cAMP in the sexual genitalia of a female suffering from FSD, preferably FSAD- and 
wherein said agent is an l:NEP. y ' 

7. Use according to claim 6 wherein the agent is a mediator of genital (e.g. vaginal or clitoral) vasorelaxation. 

8. Use according to claim 6 or claim 7 wherein the medicament is for oral administration. 

9. Use according to any one of claims 6 to 8 wherein the said cAMP is endogenous cAMP. 

10. Use according to any one of claims 6 to 9 wherein the composition is applied before or during sexual stimulation. 

11 " iZS f ? fGma,e <SUCh 38 3 fema,G SUffering fr ° m FSD ' P referab, y FSA °); the ™thod comprising 

dehvenng to the female an agent that is capable of potentiating cAMP in the sexual genitalia; wherein the agent 

mm an amount to cause potentiation of cAMP in the sexual genrtalia of the female; wherein the agent is optionally 

admixed with a pharmaceutical ly acceptable carrier, diluent or excipient; and wherein said agent is an l:NEP 

12. A method according to claim 1 1 wherein the agent is a mediator of genital (e.g. vaginal or clitoral) vasorelaxation. 

13. A method according to claim 11 or claim 12 wherein the agent is orally administered. 
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14. A method according to any one of claims 11 to 13 wherein the said cAMP is endogenous cAMP. 

i 

15. A pharmaceutical composition according to any one'of claims 11 to 14 wherein the composition is applied before 
or during sexual stimulation. . ' 

5 

16. An assay method for identifying an agent that can be used to treat FSD, in particular FSAD, the assay method 
comprising: determining whether an agent can directly or indirectly potentiate cAMP; wherein a potentiation of 
cAMP in the presence of the agent is indicative that the agent may be useful in the treatment of FSD, in particular 
FSAD; and wherein said agent is an l:NEP. 

10 

17. A process comprising the steps of: 

(a) performing the assay according to claim 16; ■ 
15 (b) identifying one or more agents that can directly or indirectly potentiate cAMP; and 

(c) preparing a quantity of those one or more identified agents; 
and wherein said agent is an l:NEP. 

20 

18. A method of treating FSD, preferably FSAD, by potentiating in vivo cAMP with an agent; 

wherein the agent is capable of directly or indirectly potentiating cAMP in an in vitro assay method; 

25 wherein the in vitro assay method is the assay method defined in claim 1 6; 

and wherein said agent is an l:NEP. , 

• • ... ,. • , . . , . . , 

19. Use of an agent in the preparation, of a pharmaceutical composition for the treatment of FSD, preferably FSAD, 
30 wherein the agent is capable of directly or indirectly potentiating cAMP when assayed in vitroby the assay method 

according to claim 1 6; and wherein said agent is an l:NEP. ■ • .... 

i 

20. An agent identified by the assay method according to claim 16; and wherein said agent is an l:NEP. 
35 21. An agent according to claim 20 for use in medicine; and wherein said agent is an l:NEP. 

22. An agent according to claim 21 for use in treating FSD, preferably FSAD; and wherein said agent is an l:NER 

23. A medicament for oral administration to treat FSD, preferably FSAD, wherein the medicament comprises the agent 
40 according to claim 20; and wherein said agent is an l:NEP. 

24. A diagnostic method, the method comprising isolating a sample from a female; determining whether the sample 
contains an entity present in such an amount to cause FSD, preferably FSAD, or is in an amount so as to cause 
FSD, preferably FSAD; wherein the entity has a direct or indirect effect on the level or activity of cAMP in the sexual 

45 genitalia of the female; and wherein said entity can be modulated to achieve a beneficial effect by use of an agent; 

and wherein said agent is an l:NEP. 

25. A diagnostic composition or kit comprising means for detecting an entity in an isolated female sample; wherein 
the means can be used to determine whether the sample contains the entity and in such an amount to cause FSD, 

50 preferably FSAD, or is in an amount so as to cause FSD, preferably FSAD; wherein the entity has a direct or 

• indirect effect on the level or activity of cAMP in the sexual genitalia of the female and wherein said entity can be 
modulated to achieve a beneficial effect by use of an agent; and wherein said agent is an I.NEP. 

26. An animal model used to identify agents capable of treating FSD, preferably FSAD, said model comprising an 
55 anaesthetised female animal including means to measure changes in genital (e.g. vaginal or clitoral) blood flow 

of said animal following stimulation of the pelvic nerve thereof; and wherein said agent is an l:NEP. 

27. An assay method for identifying an agent that can directly or indirectly potentiate cAMP in order to treat FSD, 
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preferably FSAD, the assay method comprising: administering an agent to the animal model of claim 26- and 
measunng any potentiation of cAMP and/or increase in blood flow in the genital (e.g. vaginal or clitoral) of said 
animal: and wherein said agent is an l:NEP. 

28. An agent identified by the assay method according to claim 27; and wfWein said agent is an l:NEP. 

29. A pharmaceutical composition for use (or when in use) in the treatment of FSD (preferably FSAD)- the pharma- 
ceutical composition comprising an agent; wherein the agent is optionally admixed with a pharmaceutically ac- 

• ceptable carrier, diluent or excipient; and wherein s^id agent is an I.NEp. . * . 

30. The use of an agent in the manufacture of a medicament (such as a pharmaceutical composition) for the treatment 
of FSD (preferably FSAD); and wherein said agent is an l:NEP. , 

31. A method of treating a female suffering from FSD (preferably FSAD); the method comprising delivering to the 
female an agent; wherein the agent is optionally admixed with a pharmaceutically acceptable carrier diluent or 
excipient; and wherein said agent is an l:NEP. • ■ ' ' 

32. A pharmaceutical composition for use (or when in use) in enhancing female genital (e.g. vaginal or clitoral) blood 
flow; the pharmaceutical composition comprising an agent; wherein the agent is optionally admixed with a phar- 
maceutically acceptable carrier, diluent or excipient; and wherein said agent is an l:NEP. • 

33. The use of an agent in the manufacture of a medicament (such as a pharmaceutical composition) for enhancing 
female genital (e.g. vaginal or clitoral) blood flow; and wherein said agent is an l:NEP. 

34. A method of treating a female for FSD (preferably FSAD) or to prevent FSD (preferably FSAD); the method com- 
prising delivering to the female an agent; and wherein said agent is an l:NEP. 

35 ' .y he j nvention according to any one of claims 29 to 34 wherein said agent potentiates cAMR 

• • .......... „ , . ( 

36. The invention according to any one of the preceding claims wherein said cAMP is endogenous cAMP (as defined 
herein). , • 

37. ' The invention according to any one of the preceding claims wherein said agent is an l:NEP wherein said NEP is 

EC 3.4.24.11. 
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Figure 1 



Genital Blood Flow - Frequency response relationship between 
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Figure 2 
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Figure 3 



Effect of VIP, an NEP Inhibitor, a PDE ;AMP inhibitor or Pelvic Nerve 
Stimulation on Mean Arterial Pressure in the Anaesthetised Rabbit 
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Figure 4 
4a 



03 
< 



Fprskplin (a C AMPmimeticl incre ases vaginal btoori n 9 „ 



M 

» 10 - 

8 
6 
4 

2 

b - 
2 



in the A naesthetised Rabbit 




- F 00 holm *Cnm cl/kg 

emrnat vaginal wall 



6 8 
Time [min] 



10 



12 



4b) 





700 -1 




600 - 


0 










500 - 


3 




< 


4 00 - 


u 






300 L 
200 - 



Basal 




V IP 0,1 nM 



•Foiskolin 
1 0|iM 



4c) 



Relaxant effect of Fnrskn|| n f a cAMPr^ ^) 
Qn isolated rabbit vagi n a 



g so 

8 60 



c 

O 40 

1 

-q 20 




~o Control (+ vehicle) 
■ Forskolin IC M 302±20nM 



1E-8 



1E-7 1E. 6 

[Forskolin] (M) 



7 9 99 



112 



EP 1 097 719 A1 



Hi 

i > 



Figure 5 
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VIP and forskolin (a cAM Pmimetic) increase 
clitoral blood flow in the anaesthetised rabbit 
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Figure 6 
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Effect of an NEP Inhibitor on Pelvic Nerve Stimulated 
Changes in Vaginal Blood Flow in the Anaesthetised Rabbit 
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Figure 7 



5 
o 

LL 

T3 
O 
O 

CD 
< 



Effect of VIP (6iiQ/kal on Vaginal Blood Flow in the 
30 ^ presence and absence of an NEP Inhibitor 




VIP 6.0//g/kg Lv. (n = 2) 
— V IP 6.0//g/kg i.v. (n = 2) 
^ *N E P i 



12 

Time [min] 



04/19.08.90 



Effect of VIP (60uQ/kcn on Vaginal Blood Flow in the 
30 - prescence and absence of an NEP Inhibitor 




Time [min] 



16 
Probe 2 
External Vaginal Wall 



V IP 60.0//g/kg i.v. (n = 4) 
V IP 60.0//g/kg i.v. (n = 4) 
+ N E P i 

20 

04/19/31 08_99 



115 



EP1 097 719 A1 



Figure 8 
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Figure 9 
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Molecular Diversity via a Convertible Isocyanide in 
the Ugi Four-Component Condensation 
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Large chemical libraries represent a new way of thinking 
about both targeted drug design and the search for new lead 
compounds. 1 Traditionally, combinatorial synthesis has ex- 
ploited methodologies that are well adapted to the twin aims of 
automated synthesis and diversity of library inputs, such as 
automated peptide 2 and nucleic acid 3 synthesis, although 
substantial recent progress has been made in the area of small 
organic molecules. 4 - 5 

Multiple component condensation (MCC) reactions are an 
excellent tool for the generation of chemical libraries. 6 In 
particular, the Ugi reaction 7 (eq 1), which generates an a-acy- 
laminoamide (2) in a one-pot, four-component condensation 
(4CC), is well suited for the construction of arrays of compounds 
based on a common core and displaying varied functionality. 



R 1 -COOH 
R 2 -NH 2 
R 3 -CHO 
R 4 -NC 1 



(D 



Scheme 1 

NC NHCHO i. KO'Bu, THF 
2. triphosgene, 




However, perusal of commercially available inputs for these 
reactions reveals about two dozen isocyanides 1. Thus the 
diversity of products from these reactions is restricted by 
isocyanide availability. Methodology for isocyanide synthesis 
is well developed but involves at least two steps from an amine. 
Moreover, isocyanides are nontrivial to work with, due to their 
reactivity, toxicity, and odor. We therefore set out to develop 
a single, "universal" isocyanide that could be converted, after 
a 4CC reaction, to a wide variety of functionalities in simple 
one- or two-step procedures. 8 This would free condensation 
product 2 from the restraints of the isocyanide input R 4 . We 
present here our results and procedures for converting a-acy- 
laminoamides (2) produced from a convertible isocyanide into 
esters, thioesters, acids, and primary amides. Our route to a 
convertible isocyanide uses 1-isocyanocyclohexene (4). Ugi has 

(1) For background material, see: (a) Gallop, M. A.; Barrett, R. W.; 
Dower, W. J.; Fodor, S. P. A.; Gordon, E. M. J. Med. Chem. 1994, 37, 
1233-1251. (b) Gordon, E. M; Barrett, R. W.; Dower, W. J.; Fodor. S. P. 
A.; Gallop. M A. J. Med. Chem. 1994, 37, 1385-1401. 

(2) For a review of methods, see: Jung, G.; Beck-Sickinger, A. G. Angew. 
Chem., int. Ed. Engl 1992. 31, 367-383. 

(3) (a) Latham, J. A.; Johnson, R.; Toole, J. J. Nucleic Acids Res. 1994, 
22, 2817-2822. (b) Chen, H.; Gold, L. Biochemistry 1994, 33, 8746- 
8756. 

(4) (a) Backcs, B. J.; Ellman, J. A. J. Am. Chem. Soc. 1994. 116, 11171- 
11172. (b) Bunin, B. A.; Plunkett. M. J.; Ellman, J. A. Proc. Natl. Acad. 
Set. U.S.A. 1994, 91, 4708-4712. (c) Bunin. B. A.; Ellman, J. A. J. Am. 
Chem. Soc. 1992, 114, 10997-10998. 

(5) (a) Chen, C; Ahlberg Randall, L. A.; Miller. R. B.; Jones, A. D.; 
Kurth, M. J. J. Am. Chem. Soc. 1994, 116, 2661-2662. (b) DeWitt. S. H.; 
Kiely, J. S.; Stankovic, C. J.; Schroeder, M. C; Reynolds Cody, D. M.; 
Pavia, M. R. Proc. Natl Acad. Sci. U.S.A. 1993. 90, 6909-6913. 

(6) Ugi, I.; Dbmling, A.; H3rl, W. Endeavour 1994, 18, 115-123. 

(7) For a review, see: Gokel. G.; LUdke, G.; Ugi, I. In Isonitrile 
Chemistry: Ugi. I., Ed.: Academic Press: New York, 1971; pp 145-199. 

(8) For a previous attempt, see: (a) Geller, J.; Ugi, I. Chem, Scr. 1983, 
22, 85-89. (b) Ugi, I. Angew. Chem. t Int. Ed. Engl 1982, 21, 810-819. 
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DABCO, CH 2 CI 2 
50% 



or 



(2) 



synthesized 1-isocyanocyclohexene and demonstrated its use in 
the 4CC and subsequent hydrolysis to the primary amide. 9 - 10 
Synthesis of 4 U proceeded according to the procedure of Ugi 9 
from cyclohexanone, except that it was found that elimination 
and dehydration of formamide 3 gave better yields when 
performed, as separate steps and that triphosgene 12 as a 
dehydrating agent was superior to the phosphorus oxychloride 
called for by Ugi (Scheme 1). 4 was found to be stable for at 
least 2 months at -30 °C under argon; its immediate precursor, 
1-formamidocyclohexene, is a stable white crystalline solid. 

Shown in Table 1 are the results of several 4CCs using 4 
and a variety of other inputs. (In general, the carboxylic acid 
[1.25 equiv], amine [1.25 equiv], and aldehyde [1.0 equiv] were 
dissolved in methanol to 1 M in each. This solution was stirred 
for 10 min and then added in one portion to a flask containing 
the isocyanide [1.0 equiv]. The resulting solution was stirred 
at room temperature for 12 h, and the product was purified by 
chromatography.) After isolation and characterization, the 
products were subjected to the acidic conditions detailed in the 
table footnote. The results of these conversions are also 
tabulated in Table 1 . 

In earlier work by Ugi, hydrolysis of M(l-cyclohexenyl)-l- 
(A^-benzylfoimarnido)cyclohexanecarboxarnide in 1.7% HQ/ 
THF yielded only the expected 13 primary amide, presumably 
through an N-acyliminium intermediate. Remarkably, when 
cyclohexenamides 5 and 6 were subjected to the same reaction 
conditions, we obtained carboxylic acids 8 and 9. Products 10- 
12 and 14 demonstrate alcoholysis of the 4CC product to a 
variety of esters. Product 13 illustrates conversion to 'a thioester. 
No primary amide products were observed in any of these 
examples. A possible mechanism for hydrolysis is presented 
in Scheme 2. Protonation of 5 or 6 provides the Af-acyuminium 
species 20 and 21, which can cyclize and eliminate to give the 
munchnones 14 22 and 23, which are typically generated from 
tertiary Af-acylamino acids in the presence of acetic anhydride. 15 
The acid and ester products can arise from subsequent ring 
opening by water and alcohol, respectively. 

Little success in esterification was achieved with less nu- 
cleophilic alcohol substrates: phenol, 2,4,5-trichlorophenol, and 
1-hydroxybenzotriazole all failed to give the desired ester 
product. Apparently, the alcohol must be sufficiently nucleo- 
philic to accomplish esterification. However, these activated 
esters can be made in one step from the acid. 

Direct transformation to new amide products has not been 
accomplished under the acidic conditions described. However, 
access to the acids and esters obviates this need, since both 

(9) Rosendahl, F. K.; Ugi, I. Ann. Chem. 1963, 666, 65-67. 

(10) The cleavage of a cyclohexenamide to a methyl ester has been 
previously observed: Fukuyama, T. Presented at the 35th Annual Buffalo 
Medicinal Chemistry Symposium, Buffalo, NY, May 1994. 

(11) For other syntheses, see: (a) Barton, D. H. R.; Bowles, T.; Husinec, 
S.; Forbes, J. E.; Uobera, A.; Porter, A. E. A.; Zard, S. Z. Tetrahedron 
Lett. 1988, 29, 3343-3346. (b) Baldwin. J. E.; Yamaguchi. Y. Tetrahedron 
Lett. 1989, 30, 3335-3338. 

(12) Eckert, H.; Forster, B. Angew. Chem., Int. Ed. Engl. 1987, 26, 894- 
895. 

( 1 3) Brossi, A.; Dolan, L. A.; Teitel, S. Organic Svntheses; Wiley: New 
York, 1988; Collective Volume VI. pp 1-4. 

(14) (a) Coppola, B. P.; Noe, M. C; Schwartz, D. J.; II Abdon, R. L.; 
Trost, B. M. Tetrahedron 1994, 50, 93- 1 16. (b) Dalla Croce, P.; La Rosa, 
C. Heterocxcles 1988. 27, 2825-2832. (c) Padwa, A.; Burgess, E. M.; 
Gingrich, H. L.; Roush, D. M. J. Org. Chem. 1982, 47, 786-791. 

(15) Huisgen, R.; Gotthardt, H.; Bayer, H. O.; Schaefer, F. C. Angew. 
Chem., Int. Ed. Engl. 1964. 3, 136-137. 
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Table 1. Results of Four-Component Condensations and 
Subsequent Cleavage of Cyclohexenamides 



Condensation 
Product* 



Nu: 



O 'Pr 



PMB O 
0 Ph 

PMB 
0 Ph 



6 

X) 

6 

3V0 



PMB 'o 
0 Ph ,s 

PMB O 
O Ph 

PMB 

0 j Pr 1 

PMB O 



H 2 0 



H 2 0 



MeOH 



EtOH 



BnOH 



EtSH 




l BuOH 



Cond. b / 

VWd c Product 


A/56% 


0 "Pr 
PMB 0 9 


A/83% 


0 Ph 
PMB 0 9 


B/100% 


0 Ph 

A\ 0CH3 
PMB 0 10 


B/57% 


O Ph 
PMB 0 11 


C/75% 


0 Ph 

PMB O 12 

t 


0/68% 


PMB 0 13 


^/64% 


PMB 0 14 



c PMB, p-methox^enzyl. * Reaction conditions: (A) 1.7% HCl in 
? room temperatuYe, overnight; (B) indicated alcohol as solvent 5 
equiv of ACQ 55 C C 3 h; (C) 5 equiv of AcCl, 10 equiv of BnOH in 
THF, 55 C, 3 h; (D) EtSH as solvent, 10 equiv of AcCl, room 
temperature, overnight; (E) 5 equiv of AcCl, 10 equiv of 'BuOH in 
THF, 55 C C, 48 h. c All yields are for isolated, purified product. 



Scheme 2 



PMB 



20: R = 'Pr 
21:R = Ph 

H 2 0 



O R 



PMB t / 
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O 

22: R m 'Pr 
23: R s Ph 



PMB O 
OrR^Pr 
9: R = Ph 



OH 



(3) 



functional groups can be easily transformed into any amide by 
standard DCC coupling methods (acid) or aluminum amidation 
(methyl esters). 16 Finally, extension of Ugi products as a variety 
of esters represents a compound class not available from the 
standard 4CC. 

Table 2 details the results of one-pot conversions of Ugi 
reaction products to methyl esters. The 4CCs were carried out 
as before in methanol at room temperature. After the reactions 
were monitored by thin-layer chromatography (TLC) and judged 
complete, 10 equiv of acetyl chloride was introduced into the 
methanolic solution as a means of generating HCl anhydrously, 

417l^U74 ha ' A * : Upt ° n ' M ' ; Weinreb ' S * M Tetrahedron Lett. 1977, 18, 
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Table 2. Results of in Situ Acidic Methanolyses of , 
Four-Component Condensation Products 



R 1 CO0H R*NH 2 R 3 CHO Product 



Itol. Yid. 



1-undecyl- PMB- p h . 



CHj- PMB- 



CH 3 - 1-decyl 



PMB- 



PhCH r C 6 H tr 



Ph- 



Ph- 



O Ph 

PMB O 15 

O Ph 

PMB O 10 

O Ph 

A I « 



Ph 



CH 3 . 



PMB- 




65% 



79% 



99% 



45% 



67% 



55% 



c ^e believe isolation of 17 results from rapid cleavage of. the 
tf-formyl group and the resulting inability to form an intermediate of 
type 22. Hydrolysis of the /V-acvliminium group bv adventitious water 
or during workup follows. 17 * 

and the reaction warmed to 55 °C for 3 h. Methyl ester was 
the only isolable product after workup (see Table 2 footnote 
and ref 17 regarding 17), thus representing an extension of the 
Ugi reaction to a "four plus one"-comppnent condensation, the 
cyclohexenamide functionality having been switched in situ to 
a methyl ester. 77* structural contribution of the isocyanide 
component has thus been reduced to a single carbon atom. 

We have presented here studies on freeing the Ugi 4CC from 
the restraints of its isocyanide input by developing a convertible 
isocyanide that can give rise to a variety of functional groups 
rapidly and simply. We believe that these new functionalities 
remarkably extend both the usefulness of the Ugi reaction and 
its potential for generating arrays of diverse compounds. The 
scope of further transformations of this type is being investi- 
gated, and the results will be reported in due course. 
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(17) We have also found thai acidic methanolysis conditions as detailed 
l«2lLS?W5J able 1 ra P id r lv , d ^omiylated 24 (30 min). In addition, 
isolation of the 4CC precursor of 17 and treatment with acidic methanolysis 
conditions as per Table 1 led to 17. - y 
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